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percentage points for year-on-year inflation rates. 
The third part of the report focuses on inflation perceptions. Survey data indicates that 
there has been a sizable gap between measured overall inflation (which was low) and 
inflation perceptions among the broad public (which were relatively large) after the 
introduction of the euro. Aiming to further explore this puzzling discrepancy (which was 
not observed before the euro cash changeover), we perform two types of analyses. First, 
we relate inflation perceptions to observed differences in price developments across 
different  types  of  households.  Second,  we  examine  other  potentia l  r e a s o n s  f o r  t h e  
deviation  of  perceived  inflation  from  actual  inflation.  While  we  find  that  different 
individual  inflation  experiences  (based  on  socioeconomic  characteristics)  help 
e x p l a i n i n g  t h e  “ j u m p s ”  i n  p e r c e p t i o n  d a t a ,  a  l a r g e  p a r t  s t i l l  r emains  unexplained. 
Searching for other potential determinants, we find that inflation perceptions are mainly 
Executive summary 
This report examines the effects of the introduction of euro notes and coins (“euro cash 
c h a n g e o v e r ” )  o n  c o n s u m e r  p r i c e s  i n  t h e  e u r o  a r e a .  V a r i o u s  a s p e c ts  of  changeover-
related price effects are analysed. Issues of (policy) interest range from a quantification 
of  possible  price  adjustments  due  to  the  cash  changeover,  to  potential  welfare 
implications of diverging inflation rates due to differences in household consumption 
p a t t e r n s ,  a n d  t h e  e f f e c t s  o f  t h e  c o m m o n  c u r r e n c y  o n  t h e  g e o g r a p hical  dispersion  of 
prices. 
The report comprises five parts. We begin by describing price developments at the time 
o f  t h e  e u r o  c a s h  c h a n g e o v e r .  T h i s  s e c t i o n  a i m s  t o  i d e n t i f y  p r i c e  anomalies  that, 
potentially, may have been caused by the conversion of prices from national currencies 
to the euro. Applying various statistical tests, we find that aggregate inflation rates were 
largely unaffected by the introduction of the euro. For some product groups, however, 
we observe significant price increases during the period of the euro cash changeover; 
these categories are mainly in the service sector. We also find considerable differences 
in  product-level  price  developments  across  countries.  The  larges t  p r i c e  e f f e c t s  a r e  
identified for Finland, where unusual price movements have increased the inflation rate 
by 0.27 percentage points, while the smallest effects are estimated for Italy with an 
increase of only 0.004 percentage points. Above that there are countries which do not 
suffer from any cash changeover related effect at all (e.g., Portugal). 
In the second part of the report, we examine the effects of price developments at the 
euro changeover on different types of households. For this purpose, we construct, based 
on observed differences in consumption patterns, hypothetical consumption baskets for 
various types of households along various socioeconomic characteristics. In a next step, 
we confront the observed product-level price movements at the time of the euro cash 
changeover with the new consumption baskets; this approach allows a quantification of 
the extent to which changeover-related price changes have affected various household 
types differently. We find that differences in inflation rates across  different types  of 
h o u s e h o l d s  a r e  s m a l l .  O u r  c a l c u l a t i o n s  s u g g e s t  t h a t  d e v i a t i o n s  of  household  group-
specific  inflation  rates  from  the  overall  HICP  rate  are  in  the  r a n g e  o f  0 . 1  t o  0 . 2    2
and taxes). 
In order to distinguish between normal and exceptional inflation rates, we first compute 
the difference in the monthly price index over various intervals. These price changes are 
computed separately for countries and products; the intervals range from 1 month to 6 
months. The resulting average inflation rates may then serve as useful benchmark to 
which we compare price changes at the time of the euro cash changeover. Interestingly, 
for the majority of products, we observe no extraordinary increase in consumer prices at 
driven by lagged perceptions, inflation expectations and actual inflation. Interestingly, a 
price index of frequently bought items does not outperform an inflation measure based 
on the HICP in predicting inflation perceptions. Also, the euro cash changeover had a 
significant  effect  on  those  structural  relationships,  increasing,  for  instance,  the 
importance  of  inflation  expectations  at  the  cost  of  the  impact  of  actual  inflation. 
Furthermore, media coverage matters strongly for inflation perceptions. 
In the fourth part of the report, we examine the effect of the euro on the dispersion of 
prices across countries. In principle, the introduction of euro notes and coins can be 
expected  to  have  lowered  cross-country  price  differentials.  Prices  displayed  in  a 
common metric allow easier comparisons, thereby possibly providing better incentives 
for goods arbitrage. In practice, however, we find no evidence of euro-area specific price 
convergence after the euro cash changeover. We examine price levels for 224 product 
groups. In order to control for price developments unrelated to the euro, we compare 
changes  in  price  differences  within  EMU  to  changes  in  price  differentials  for  other 
groups of countries, including European Union member countries that have kept their 
n a t i o n a l  c u r r e n c y .  A p p l y i n g  v a r i o u s  e c o n o m e t r i c  t e c h n i q u e s ,  w e  find  that  price 
differentials  have  generally  declined  over  time  across  European  countries  and  are 
relatively smaller for EMU member countries. However, we find no structural change in 
cross-country price patterns due to the introduction of the euro. 
Finally, based on our empirical results, we derive some policy implications in section 5 
of this executive summary. These policy conclusions may be of particular relevance for 
countries currently considering the adoption of the euro. 
1.  Survey and analysis of price developments  
at the euro changeover 
Consumer price developments in euro area member states  
We begin our analysis by reviewing consumer price developments in euro area member 
countries in the period before and after the introduction of euro notes and coins. More 
specifically,  we  aim  to  identify  possible  changes  in  consumer  pr i c e s  t h a t  c a n  b e  
(directly) related to the euro cash changeover. For this purpose, it is not just sufficient to 
identify unusual price developments at the time of the introduction of the euro; it is also 
important to distinguish euro-related price changes from price changes that occurred 
independently of the cash changeover. To deal with these issues, we apply a battery of 
statistical tests; we often discuss results only when they turn out to be significant in all 
of these tests. Also, we discard product groups where price increases were likely driven 
by other factors (such as energy prices, bad weather or changes in administered prices   3
Identification of price increases due  eover at the level  
of the member state 
Combining  our  results  from  various  techniques  and  different  levels  of  aggregation 
allows identifying the effect of the euro changeover on inflation. For consistency, we 
include only price movements that were significantly different in all of the statistical 
tests that we apply. In addition, price dynamics (trends) have been removed. Therefore, 
our estimate can be interpreted as a lower bound result. For the euro area, we find that 
the euro cash changeover has raised inflation by 0.05 percentage points; this comes 
close to the estimate of 0.09 provided by Eurostat (press release 69/03). If we consider 
all  product  groups  that  exhibit  a  significant  change  in  prices  in  at  least  one  of  our 
statistical tests, the price effect of the euro cash changeover increases to about 0.23 
percentage point; we consider this result as the upper bound estimate. 
the time of the introduction of the euro. However, significant price increases are found 
for services; these categories include “catering services”, “cleaning, repair and hire of 
clothing”,  “hairdressing  salons  and  personal  grooming  establishments”,  “restaurants, 
cafés  and  the  like”,  “recreational  and  sporting  services”  and  “operation  of  personal 
transport equipment”. Reviewing the results in more detail, there are also considerable 
differences across countries. For example, Germany exhibits strong increases in prices 
for  “catering  services”  and  “cleaning,  repair  and  hire  of  clothing”,  which  are  not 
observed  in,  say,  Ireland.  Overall,  prices  in  the  service  sector  appear  to  have  risen 
particularly strongly in France and Germany. 
Comparison of price developments with historical inflation patterns 
Next,  we  compare  price  developments  in  January  2002  with  a  counterfactual  price 
measure that is represented by the moving average of price changes. Moving averages 
are a very flexible tool to capture trends and thereby identify structural breaks; moving 
a v e r a g e s  a r e  c o m p u t e d  o v e r  v a r i o u s  i n t e r v a l s .  I n t e r e s t i n g l y ,  t h e  largest  deviation  of 
euro  area  inflation from  its  moving  average  is  in  mid-2001,  mainly  due  to  a  rise  in 
energy prices. From this perspective, the euro cash changeover has not been associated 
w i t h  e x t r a o r d i n a r y  p r i c e  m o v e m e n t s ,  t h o u g h  p r a c t i c a l l y  a l l  E M U  member  countries, 
except Ireland, still show unusually strong price increases at the beginning of 2002. 
These price changes appear to have been more pronounced in EMU member countries 
than  in  countries  outside  EMU.  Again,  we  perform  a  similar  analysis  for  individual 
product groups at country level, broadly confirming our earlier results. 
We  also  compute  a  consumption  basket  of  out-of-pocket  expenditures  that  captures 
prices of frequently bought items. Following the definition provided by the European 
C e n t r a l  B a n k  ( E C B ) ,  t h i s  b a s k e t  i n c l u d e s  t h e  c a t e g o r i e s  “ f o o d  a nd  non-alcoholic 
beverages”,  “alcoholic  beverages,  tobacco  and  narcotics”,  “non-durable  household 
goods”, “fuels and lubricants for personal transport equipment”, “transport services”, 
“postal  services”,  “restaurants  and  hotels”,  and  “hairdressing  salons  and  personal 
grooming  establishments”.  However,  in  contrast  to  other  results ( m o s t  n o t a b l y  
Brachinger [2006]), we do not find evidence of unusually strong out-of-pocket inflation 
in EMU countries during the cash changeover at the beginning of 2002. There appears to 
be a significant increase in out-of-pocket inflation rates in Germany and  France, but 
rates have been already unusually high during the course of 2001 in these countries. 
to the euro chang  4
level. 
Reviewing household consumption baskets, we find some remarkable differences both 
within countries and across countries. The cross-country differences might be due to 
differences in consumer preferences, the institutional structure (social security system, 
Reviewing estimates for individual countries, we find the largest impact of the euro cash 
changeover  on  inflation  in  Finland,  where  unusual  price  movements  have  increased 
inflation by about 0.27 percentage points, while the lowest effect is observed in Italy 
with an increase in the inflation rate by only 0.004 percentage points. Above that there 
are countries which do not suffer from any cash changeover related effect at all (e.g., 
Portugal). 
2.  The impact of price developments at the euro changeover 
on different types of households 
Survey of the literature on determinants of household consumption 
Based  on  our  findings  for  euro-related  price  changes  at  the  product  level,  we  next 
analyse the potential welfare effects of these price developments. In particular, we aim 
to identify the effects of these price changes on households with different socioeconomic 
characteristics.  For  this  purpose ,  w e  d e f i n e  h o u s e h o l d  t y p e - s p e cific  consumption 
baskets  and  subsequently  perform  price  simulations  by  combining t h e  n e w l y  
constructed baskets with actual price data. 
We begin this section with a brief survey of the relevant literature. Unfortunately, the 
literature  on  the  determinants  of  household  consumption  appears t o  b e  
underdeveloped. The main contributions date back to the late 1970s and early 1980s 
when the global increase in inflation that was associated with the dramatic rise in oil 
prices led to growing concerns about the effects of rising prices on (especially) poor and 
elderly people. 
General findings of this literature are that within-group differences in inflation rates are 
often more pronounced than differences in inflation between groups. Also, there is some 
evidence  that  certain  groups  –  most  notably,  low-income  households,  old-age 
households, single-person households – may be, under some circumstances, exposed to 
somewhat higher inflation, but there is little evidence for “systematic” exposure (since 
deviations from headline inflation are temporary). Most of the literature refers to results 
for the United States; studies for European countries are rare. 
Construction of hypothetical consumption baskets for different household types 
To construct inflation rates according to household characteristics, we explore data from 
the  “Household  Budget  Survey”  provided  by  Eurostat.  This  data  set  describes  the 
spending structure according to certain household characteristics (employment status 
o f  t h e  r e f e r e n c e  p e r s o n ,  t h e  n u m b e r  o f  a c t i v e  p e r s o n s ,  i n c o m e  q uintile,  type  of 
household,  and  age  of  reference  person)  in  1999.  The  information  on  expenditure 
patterns is merged, at a later stage, with corresponding price data, taken from the price 
indices of good categories according to COICOP (Classification of individual consumption 
by purpose)-2 level in the “Harmonized Index of Consumer Prices” (HICP) on a national   5
inflation. 
Interestingly,  an  increase  in  the  dispersion  of  household-specific  inflation  rates  is 
observable for a number of European countries at the time of the euro cash changeover 
(i.e.,  in  2001/2002).  However,  it  is  unlikely  that  this  increase  is  related  to  the 
c h a n g e o v e r  ( a l o n e )  s i n c e  s i m i l a r  e f f e c t s  a r e  a l s o  o b s e r v a b l e  f o r  some  non-EMU 
tax  system,  government-financed  benefits),  the  income  distribution,  and  the  general 
level of economic development of the countries. For Spain, Greece, Portugal, Ireland and 
the United Kingdom, we also observe sizable within-country differences in consumption 
baskets. The reasons for these discrepancies may be country-specific, ranging from a 
more  dispersed  income  and  wealth  distribution  (incl.  housing  and  owner-occupied 
dwellings) to expenditure-related features of catching-up growth. In Ireland, the United 
Kingdom and Spain, the differences are particularly pronounced for “housing, electricity, 
gas and fuels”. When measured as fractions of the overall budget, most of the differences 
in expenditure structures are (almost by definition) small. 
A general observation is that poorer households (i.e., households at the lower end of the 
income distribution, single households and households of unemployed/ retired persons) 
spend a higher proportion of income in lower COICOP categories, such as food, clothing 
and housing. In contrast, higher income households and households with more active 
persons in terms of labour market participation spend higher fractions of their income 
in higher COICOP categories, such as recreation and culture. 
We also examine changes in the aggregate consumption structure over the last decade. 
W e  f i n d  c o n s i s t e n t  e v i d e n c e  t h a t  t h e  p o r t i o n  s p e n t  o n  “ f o o d  ( i n cl.  non-alcoholic 
beverages)”  and  “alcoholic  beverages  and  tobacco”  is  steadily  declining  in  Europe. 
S i m i l a r l y ,  t h e  s h a r e  s p e n t  o n  “ c l o t h i n g  a n d  f o o t w e a r ”  h a s  d e c r e ased,  while  the 
expenditure shares for “housing, electricity, gas and fuels” and “transport” were roughly 
c o n s t a n t  –  p e r h a p s  p a r t l y  r e f l e c t i n g  t h e  i n c r e a s e  i n  o i l  p r i c e s   over  the  last  decade. 
Balancing the declines, the shares of expenditure spent on “health” are rising in most 
European countries, although the category’s weight is still low on aggregate level. Also, 
in  a  number  of  countries,  the  share  spent  on  “hotel  and  restaurant  services”  has 
increased. In sum, there has been a general tendency towards increases in expenditures 
in service-related COICOP categories which cover goods and services that are often more 
heavily consumed by households with higher incomes. 
Simulations of price developments 
I n  a  n e x t  s t e p ,  w e  m a t c h  t h e  c o n s u m p t i o n  b a s k e t s  w i t h  p r o d u c t - l evel  price  data  to 
compute household-specific inflation rates. Our calculations suggest that deviations of 
household  group-specific  inflation  rates  from  the  overall  HICP  rate  are  small, 
s o m e w h e r e  i n  t h e  r a n g e  o f  0 . 1  t o  0 . 2  p e r c e n t a g e  p o i n t s  f o r  y e a r ly  inflation  rates. 
A l t h o u g h  t h e r e  i s  e v i d e n c e  t h a t  l o w - i n c o m e  h o u s e h o l d s ,  h o u s e h o l ds  with  no  active 
persons in the labour market, unemployed, single households and pensioners are the 
population  groups  most  strongly  affected  by  higher  inflation,  the  difference  is,  on 
average,  very  moderate.  In  fact,  if  we  use  a  simple  statistical  procedure  to  define  a 
significance bound, inflation for these types of households is not significantly different 
from average inflation. In contrast, higher income households, households with several 
active persons on the labour market and younger persons appear to be less affected by   6
changeover-related effect might have been at work. 
  •  For the third group of countries (Netherlands, Finland, Sweden, UK, and most 
p r o n o u n c e d l y  I r e l a n d ) ,  t h e  g e n e r a l  t e n d e n c y  t h a t  p o o r  a n d  e l d e r l y  f a c e d  a  
higher inflation holds, but the size of the effect is somewhat stronger. The effect 
is about twice as high as in the first group of countries (and for Ireland even 
about three to four times as high). The most obvious explanation for these price 
countries  (United  Kingdom,  Sweden).  Most  notably,  comparing  our r e s u l t s  f o r  
household-specific inflation rates with changeover-related price changes identified in 
the  first  part  of the  report,  we are not able  to  confirm  that  households  with  higher 
shares of expenditures in categories which are most probably hit by changeover-related 
price increases, suffer from generally higher inflation rates. 
Evaluation of price effects for different households 
A p a r t  f r o m  t h e  s m a l l  m a g n i t u d e  o f  d e v i a t i o n s  f r o m  a v e r a g e  c o n s u mer  price 
developments, it is interesting (and also comforting) to note that there is no evidence of 
a  clustering  or  a  lasting  divergence  of  group-specific  inflation  rates  from  average 
inflation; this result holds irrespective of whether we use the aggregate inflation rate 
(HICP) or the ‘common component’ as benchmark (with the notable exception of United 
e Kingdom). Hence, ther  are no large accumulated price differentials. 
More specifically, we have accumulated the inflation differentials over different time 
horizons (1997–2006, 1999–2006, 2002–2006), aiming to explore possible tendencies 
in inflationary developments that may have been amplified or dampened after the euro 
cash  changeover.  It  turns  out  that,  for  both  EU15  and  EMU  data, t h e  a c c u m u l a t e d  
differentials are small. Over a 10 years horizon, the differences are far less than 10 
percentage points; for EMU as a whole even less than 5 percentage points. There have 
been certain spikes in inflation for types of households which were already identified as 
having been more prone to higher inflation: poor, single households without children, 
elderly people. Other types of households faced somewhat lower inflation than indicated 
by the HICP: single households with children (possibly due to means-tested assistance), 
households with more than one active person on the labour market, households with 2 
adults and children for example. On average, however, the accumulated effects are quite 
moderate.  
The picture is slightly different when we explore price developments at country level. 
bserve th s e More specifically, we o ree group  of countri s:  
  •  In  the  first  group  (Belgium,  Denmark,  Germany,  Greece,  France,  Italy, 
Luxembourg, Austria), the effects are still moderate but somewhat higher than 
for the EU15 or EMU. Generally, the same tendencies as above hold: poor and 
elderly  people  as  well  as  single  households  were  somewhat  more  prone  to 
inflation in the last decade. In some countries (for instance, Germany), higher 
i n c o m e  h o u s e h o l d s  a l s o  f a c e d  a  s l i g h t l y  h i g h e r  i n f l a t i o n  t h a n  t he  median 
household in the sample. 
  •  The  second  group  (Spain,  Portugal)  consists  of  countries  were  middle-  and 
higher-income  groups  faced  above-average  inflation.  Here,  indeed ,  a  ( m i l d )    7
patterns might be due to the strong cross-household dispersion in the category 
“Housing, water, electricity, and fuels”. 
Reviewing  the  magnitude  of  group-specific  inflation  differentials,  the  ‘common 
component’ (i.e., the first principal component when combining correlated variables into 
one single factor) in panels of all household-specific rates in each countries explains the 
overwhelming  bulk  of  the  variance  of  group-specific  inflation  rates  in  almost  all 
countries. Our estimates indicate that the aggregate HICP inflation rate explains about 
97–99% of all variance of household-specific inflation rates. In turn, this finding implies 
t h a t  t h e  p a r t  o f  i n f l a t i o n  f a c e d  b y  e a c h  h o u s e h o l d  a n d  w h i c h  i s  n o t  c o v e r e d  b y  t h e  
aggregate inflation rate is indeed very small. 
Interestingly, countries with real-estate price booms (United Kingdom, Ireland, Spain) 
seem to deviate in some tests and in the accumulated inflation differentials 
3. Perceived  inflation 
Survey the literature on perceived inflation 
A core issue in the discussion about possible effects of the euro changeover on prices is 
the emergence of a sizable gap between official inflation rates as reported by statistical 
offices and inflation perceptions of consumers. While both series exhibit a strong and 
stable correlation in all countries before the introduction of the euro, there is a clear 
mismatch between both series after the introduction of the euro, mainly driven by a 
dramatic increase in inflation perceptions (often manifested as a jump in levels).  
The behaviour of perceived inflation during the euro cash changeover has been already 
well  documented.  Several  explanations  to  rationalise  the  developments  in  inflation 
perceptions are presented; these explanations include:  
  •  the degree of macroeconomic (il)literacy influences the perception,  
  •  price movements of frequently bought products (which have been somewhat 
higher around the cash changeover) gain a higher attention, 
  •  there is an asymmetry in the perception o f price increases relative to price 
decreases,  
  •  expected price movements influence actual perception,  
  •  complicated conversion rates might influence perceptions, 
  •  style and tone of media coverage are important channels of price perceptions 
(agenda setting). 
For  all  these  explanations,  some  supportive  evidence  has  been  presented  in  the 
literature.  Empirical  studies  typically  use  micro-level  price  and  survey  data;  other 
studies  present  results  from  experimental  designs.  Overall,  however,  the  relative 
importance of the various potential channel s is unknown; for some of the proposed 
mechanisms, evidence turns out to be generally mixed.   8
Explore empirically reasons for deviation of perceived inflation  
from actual inflation 
Next, we investigate potential explanations for the observed jump in perc eptions. In 
particular, we test the impact of explanatory variables proposed in the literature on 
inflation  perceptions  in  Europe.  Our  baseline  regression  explain s  c u r r e n t  i n f l a t i o n  
perceptions with its own lagged value, the level of inflation expectations, HICP inflation 
and a dummy variable for the euro cash changeover. Following others, we use a six 
month lag of expectations. Notably, a 12 month lag produces similar results, though 
people might have quite short-run memories. As inflation perceptions may have been 
blurred by inflation expectations, we control for this effect (using again data from the 
balance statistics). To test for the impact of current inflation, we employ both the HICP 
index as well as an out-of-pocket index (FROOP). The latter index should reflect that 
perceptions  could  be  more  affected  by  prices  of  frequently  purchased  items.  The 
Analysis of price differentials by household type and perceived inflation 
We begin our analysis by examining the dynamics in perceived and actual inflation over 
the  period  from  1996  to  2007.  Perceived  inflation  is  measured  by  the  EU  balance 
statistics; for actual inflation, we refer to the Harmonised Index of Consumer Prices 
( H I C P )  t a k e n  f r o m  E u r o s t a t .  W e  e x c l u d e  L u x e m b o u r g  a n d  M a l t a  b e c ause  of  data 
restrictions.  For  reasons  of  comparison,  we use  Sweden  and  the United Kingdom as 
control group. 
We find that the balance statistics of inflation perceptions tracks the dynamics of HICP 
inflation remarkably well for the period from 1996 to 2001; in statistical terms, the 
distance of the mean of both series displays a stationary relationship. However, there is 
a measurable break in this relationship at the time of the introduction of the euro. In all 
EMU  member  countries,  perceived  inflation  dramatically  jumps  upwards,  implying  a 
shift in levels in the distance between inflation perceptions and HICP inflation rates. 
While  a  temporary  gap  between  actual  and  perceived  inflation  is n o t  u n u s u a l  ( f o r  
instance,  similar  changes  in  the  distance  between  both  inflation  measures  can  be 
o b s e r v e d  f o r  t h e  U n i t e d  K i n g d o m  i n  2 0 0 0 ) ,  t h e  m a g n i t u d e  a n d  p e r sistence  of  the 
increase in perceived inflation are remarkable. Interestingly, while measures of actual 
and perceived inflation have converged again in Germany, Italy and the Netherlands, 
there is a persistent gap between both measures in France, Belgium, Greece and Finland. 
We  also  explore  whether  differences  in  inflation  perceptions  are  associated  with 
differences  in  household-specific  inflation  rates.  This  is  an  innovative  exercise  since 
previous analyses often just focus on inflation dynamics on the aggregate level. Here, we 
c o m b i n e  t w o  o f  o u r  d a t a  s e t s  –  t h e  h o u s e h o l d - s p e c i f i c  i n f l a t i o n  r a t e s  t h a t  w e  h a v e  
computed along the categories available from the HBS data of Eurostat and the balance 
statistics according to certain socioeconomic characteristics. 
We find indeed evidence that “jumps” in perceptions are partly explained by differences 
in individual inflation experience. This finding holds for various types of households 
(divided by income group, income source and age). More generally, the effect has not 
only  the  expected  sign;  the  results  also  show  that  the  jump  in  perceptions  is 
considerably lower when the household-specific inflation rate is considered. This result 
is remarkable since, as noted above, the quantitative difference in inflation rates is small.   9
measure of interest is the euro cash changeover dummy which has the value of zero 
until 2002 and the value of one afterwards. We use monthly observations from 1998 to 
2007. 
In line with the literature, we find that both the lag of perceptions and current inflation 
expectations  have a  significantly positive  effect  on inflation  perceptions.  In  addition, 
actual inflation turns out to be a robust determinant of perceptions, except for Italy. A 
more  notable  result  is  that  the  persistence  of  inflation  perceptions  has  increased 
dramatically in almost all countries after 2002. Before the introduction of euro notes 
and coins, the persistence coefficients ranged from about 0.4 to about 0.8. After the euro 
cash changeover, the degree of persistence ranges from about 0.6 to 0.7 for Ireland and 
Austria up to estimates of about 1.0 for Germany, Italy and the Netherlands. This result 
implies  that  unexplained  shocks  to  perception  are  highly  persistent.  Moreover,  the 
explanatory  power  of  HICP  inflation  decreases  dramatically.  Furthermore,  there  is 
evidence  that  in  some  countries  the  influence  of  expectations  on  perceptions  has 
increased. That is, inflation perceptions by consumers appear to be increasingly affected 
by their own inflation expectations, while putting less weight on official price statistics. 
However, the results are not robust across countries; for the Netherlands and Austria, 
we observe that expectations have become less important. 
Replacing actual HICP inflation rates with a measure of price changes for out-of-pocket 
expenditures, the marginal effect of this variable is even smaller than before. Hence, 
inflation measures which take into account frequently bought items do not outperform 
official price data for aggregate inflation in terms of explanatory power. 
Exploration of the role of media reports for perceived inflation 
To explore the relevance of media reporting for the dynamics in inflation perceptions, 
we perform a case study analysis for Germany on the role of media coverage for public 
inflation perceptions. We employ two measures of incoming news on inflation. First, we 
apply simple count variables that capture how often a specific terminology is mentioned 
in the media. The count measures are obtained by searching through a standard online 
database of media articles, LexisNexis. In the practical implementation of this approach, 
we use two popular terms: “Teuro” – which is in fact a combination of expensive/”teuer” 
and euro in German and became very popular in the media, as well as the expression 
“euro introduction”. While the latter phrase has no particular implication for inflation 
p e r c e p t i o n s  ( s i n c e  i t  j u s t  r e m i n d s  t h e  p u b l i c  o f  a  p a r t i c u l a r  e vent  related  to  their 
currency), the first term clearly presumes that inflation has been and/or will be rising as 
it has a clear and negative connotation. 
Second, we use data from Medientenor, a research institute that analyses media articles 
(TV and press) and provides careful codification. From this source, we have obtained 
media data covering statements dealing with inflation which are at least five lines long 
(in case of printed media) and last at least five seconds (for television broadcasts). The 
coding is based on the standards of the media content analysis. We are provided with 
the overall number of reports in that given period and the amount of reports dealing 
with rising or falling inflation.   10
on trade. 
Overall, the results from this literature are fairly conclusive. There is generally little 
evidence that price levels among EMU member countries have converged due to the 
Interestingly, we find that media reporting intensity and tone have indeed a significant 
impact  on  inflation  perceptions.  There  is  clear  empirical  eviden c e  t h a t  t h e  “ t e u r o ”  
debate in the media has driven inflation perceptions in Germany. In addition, news on 
prices materialise in inflation perceptions in an asymmetric manner, with news on rising 
inflation having on average much larger effects. 
Considering the economic magnitude of various determinants of inflation perceptions, 
media news outperform actual inflation numbers, especially in the second half of the 
sample.  Examining  the  impact  of  media  news  according  to  various  socioeconomic 
characteristics provides no conclusive evidence. In sum, we find empirical support for 
explanations of the gap between actual and perceived inflation, based on expected price 
movements, media coverage and the asymmetry of the reaction to price increases. In 
contrast, there is no evidence that macroeconomic illiteracy or the impact of frequently 
bought products have affected inflation perceptions. 
4.  Cross-border convergence of prices since the euro changeover 
Survey of the literature on price level convergence under EMU 
The  dispersion  of  prices  across  countries  is  often  used  as  a  measure  of  market 
integration: large differences in price levels indicate the existence of barriers to trade, 
while low price differentials suggest functioning goods market arbitrage. As a result, 
given the strong interest in the extent of market integration, a number of studies have 
already empirically analysed the effect of the euro on prices. Broadly, there are three 
groups of recent works that deal with this issue. A first set of papers is mainly concerned 
with the ‘border effect’, i.e., the finding that prices vary more significantly across borders 
than for pairs of cities located within the same country, after holding constant for other 
factors. Since a potential explanation for this discrepancy may be the use of separate 
national  currencies  in  different  countries,  these  papers  aim  to  identify  the  effect  of 
sharing a single currency (i.e., membership in a currency union) on price differentials; 
the formation of EMU provides an almost perfect ‘natural experiment’ to analyse this 
issue. 
A second set of papers is mainly concerned with the extent of market integration in the 
European Union. The formation of the ‘Single European Market’ in 1993 aims to remove, 
among other things, any remaining barriers to the movement of goods. Analysing the 
evolution  of  price  dispersion  within  the  European  Union  then  allows  tracking  the 
success of these policies; lower barriers to trade should be associated with smaller price 
differentials. With the introduction of the euro, simply another dimension is added in 
these studies. 
Finally, there are a growing number of papers that focus directly on the euro’s effect on 
prices. Apart from the fact that this is an interesting research question in itself, these 
papers mainly contribute to the larger literature on the effects of the euro on economic 
activity. Most notably, this work complements extensive research on the euro’s effects   11
should observe a structural break in this trend (i.e., an acceleration). 
Summarising our empirical results, we find consistent evidence for β-convergence in 
price levels. When comparing the magnitude of the estimated coefficients for various 
c o u n t r y  g r o u p s  a n d  t i m e  p e r i o d s ,  t h e  s p e e d  o f  c o n v e r g e n c e  s e e m s  t o  h a v e  s l i g h t l y  
decreased  for  EMU  member  countries  after  the  euro  cash  changeover,  while  it  has 
increased for non-EU countries in our sample in recent years. An intuitive explanation 
introduction of a common currency. For one thing, price dispersion among EMU member 
countries was already disproportionately low at the time when the euro was adopted. 
More importantly, most changes in dispersion after the introduction of the euro are also 
observable for non-EMU countries. 
The single study that finds significant euro effects on prices is Allington, Kattuman and 
Waldmann (2005). Since we use essentially the same data set, we discuss their results in 
more detail, showing that their estimation results are not robust. 
Analysis of price level convergence per product group 
Any analysis of price level convergence faces the problem of usable data. In principle, 
the price data should display the following features: (i) the product definitions should be 
identical across locations (otherwise prices are hardly comparable); (ii) the price data 
should  be  in  levels  rather  than  indexes  (otherwise  only  second  moments  can  be 
a n a l y s e d ) ;  a n d  ( i i i )  t h e  d a t a  s e t  should  comprise  both  national  and  international 
locations (otherwise it is impossible to identify a ‘border effect’). These types of data are 
rare.  
We  use  a  data  set  provided  by  Eurostat.  This  data  set  reports  price  levels  for  224 
product groups; the data are provided as price indices on country level. Since there are 
also a number of other data problems (e.g., problems related to the compilation of the 
price information), our price data is far from perfect. To minimize potential biases, we 
often analyse sub-sets of the available data. 
W e  b e g i n  o u r  e m p i r i c a l  a n a l y s i s  b y  c o m p a r i n g  t h e  l e v e l s  o f  p r o d uct  prices  across 
countries. In particular, we aim to analyse whether the cash changeover to the euro has 
been  accompanied  by  an  increase  in  market  integration  and,  thus,  a  decline  in  the 
d i s p e r s i o n  o f  p r i c e  l e v e l s  a m o n g  m e m b e r  c o u n t r i e s  o f  E M U .  T o  t e s t  f o r  p r i c e  
convergence, we essentially borrow two econometric techniques from the literature on 
economic growth. The concept of β-convergence implies a catching-up process in which 
countries  with  initially  lower  price  levels  experience  faster  subsequent  increases  in 
prices (i.e., higher inflation) than countries with a previously relatively high level of 
prices. This implication is usually tested empirically by regressing changes in prices on 
initial  price  levels.  A  negative  correlation  would  then  indicate  t h a t  p r i c e s  g r o w  o n  
age slo t aver wer when  hey are initially high and vice versa. 
The  second  concept,  σ-convergence,  analyses  the  evolution  of  price  dispersion  over 
time; convergence implies a decrease in the dispersion of price levels across countries. 
In our empirical implementation, we test for this type of convergence by regressing the 
coefficient of variation, which is a standard measure of price dispersion, on a simple 
time trend variable. If there is convergence, the coefficient on this variable should be 
s i g n i f i c a n t l y  n e g a t i v e .  I f  t h e  e u r o  c a s h  c h a n g e o v e r  h a s  a f f e c t e d  price  dispersion,  we   12
for this finding is that price levels in EMU countries were already very close to each 
other. In contrast, price levels in non-EU countries (Iceland, Norway and Switzerland) 
were initially well above the EMU average and, therefore, can be expected to have fallen 
over time. 
For σ-convergence, our results indicate a significant decline in price dispersion over the 
period from 1995 to 2005. Price dispersion has fallen for both EMU member countries 
and non-EMU members. Interestingly, the pace of reduction in price dispersion remains 
roughly unchanged for EMU countries after the introduction of the euro, while it has 
slowed  considerably  in  non-EMU  countries.  These  relatively  more f a v o u r a b l e  
developments for countries that have adopted the euro might be interpreted as positive 
e f f e c t s  o f  t h e  c o m m o n  c u r r e n c y .  H o w e v e r ,  o u r  e s t i m a t e s  o f  t h e  d ecline  in  price 
dispersion are typically much larger in magnitude for non-EMU countries—an effect that 
may have become smaller over time. 
Discussion of price convergence of non-tradable goods 
W e  n e x t  s e p a r a t e  g o o d s  a n d  s e r v i c e s  a l o n g  v a r i o u s  d i m e n s i o n s .  F or  instance,  we 
distinguish between tradable and non-tradable goods and services, expecting that the 
euro’s price effects have been relatively larger for tradable products. In practice, we find 
that  price  convergence  has  accelerated  after  the  introduction  of  the  euro,  but 
particularly strongly for price of non-tradable goods and services. We also examine price 
convergence for individual products and various product groups. For product groups, 
we find consistent evidence of price convergence between EMU member countries for 
“recreation and culture”. On product level, we find evidence for β- and σ-convergence 
only for two product categories: “lamb, mutton and goat” and “jewellery, clocks and 
watches”. 
Examination of factors that drive the speed of convergence 
Finally, we explore potential determinants of price differences across countries. More 
specifically, we regress bilateral price differences, as measured by the mean squared 
error,  on  various  country  pair-specific  characteristics  and  a  comprehensive  set  of 
country-specific fixed effects. Our structural control variables include the geographic 
distance (as a proxy for trade frictions), common membership in EMU, differences in 
labour costs and differences in the share of tradables in the consumption basket.  
Our results are not particularly encouraging. Similar to most previous studies, we find 
that distance has a negative effect on price differences (that is, the larger the distance, 
the higher the bilateral price differential). Also, institutional integration matters; when 
both countries are (or later become) member of either the EMU or EU in our sample, 
t h e i r  p r i c e  d i f f e r e n t i a l s  a r e  s i g n i f i c a n t l y  l o w e r .  M o s t  n o t a b l y ,  however,  EMU 
membership has no separate effect on price differentials after 2002, implying that price 
differences  within  EMU  have  been  already  low  before  the  introduc t i o n  o f  t h e  e u r o .  
Somewhat disappointingly, neither differences in unit labour cost nor differences in the 
weight of tradables in the consumption basket have a significant effect on the speed of 
price dispersion.   13
old currency. 
Second, given that we observe price increases for some goods and services during the 
euro cash changeover, it appears advisable for consumers to carefully track prices and, if 
necessary, to adjust their consumption patterns. Increasing the public’s awareness and 
sensitivity to the likelihood of price-setting behaviour by firms that aims to test upper 
price limits should raise the price elasticity of demand. Consequently, demand would be 
shifted to firms that basically comply with the rule that prices after the cash changeover 
are old prices (in national currency) multiplied by the conversion rate. An information 
5. Policy  advice 
This section aims to draw possible policy conclusions from our findings concerning the 
effects of the euro cash changeover on prices. The lessons may be of particular relevance 
f o r  c o u n t r i e s  c u r r e n t l y  c o n s i d e r i n g  t h e  a d o p t i o n  o f  t h e  e u r o .  M ore  generally, 
e x p e r i e n c e s  f r o m  E M U  a r e  p o t e n t i a l l y  o f  i n t e r e s t  f o r  c o u n t r i e s  aiming  to  enter  or 
establish other multinational currency unions, thereby facing similar types of problems 
of  ensuring  a  smooth  transition  from  the  national  currency  to  th e  n e w  c o m m o n  
n ort.  currency. I  the following, we proceed along the lines of the structure of this rep
We  begin  by  drawing  possible  policy  recommendations  from  our  analysis  of  price 
developments around the time of the euro cash changeover. As reported in part 1 of our 
report,  we  find  that  the  introduction  of  euro  notes  and  coins  had  no  separately 
identifiable, significant impact on aggregate inflation rates. Consumer price inflation has 
b e e n ,  a t  w o r s t ,  m a r g i n a l l y  h i g h e r  i n  J a n u a r y  2 0 0 2  t h a n  i n  p r e v i ous  or  subsequent 
months. According to our computatio ns, the overall price effect ranges from 0.05 to 
about 0.23 percentage points for inflation in the euro area. 
Yet, at the disaggregated level, we find that prices of some product groups, mainly in the 
service sector, exhibit significant price increases during the introduction of euro notes 
and coins; this pattern is not observed in countries outside the euro area. Also, we find 
that  the  euro  effect  on  prices  was  quite  heterogeneous  across  th e  E M U  m e m b e r  
countries. Substantial effects in the above mentioned sectors and types of businesses can 
be traced in Finland, France and Germany, with largest effects observed for Finland. 
However, even in Finland, where unusual price movements increased the inflation rate 
by about 0.26 percentage points, the overall effect is still relatively small. As a result, we 
hypothesize that the public outrage about price increases after the introduction of the 
euro has to be attributed to increases in prices of specific goods and services rather than 
to a general increase in inflation. 
Based  on  this  assessment,  there  are  two  possible  policy  recommendations:  First, 
regarding the supply side of goods and services, a mandatory dual display of prices may 
be helpful. The dual display of prices allows consumers to better track and compare the 
evolution of prices. Interestingly, countries that have used a dual pricing system (such as 
Austria) appear to have experienced relatively smaller price effects of the introduction 
of the euro. In practical implementation, the required time span for this system seems to 
be debatable. Short periods of showing prices in different currencies imply the risk of a 
simple delay in price adjustments (that is, prices are increased immediately after the 
p e r i o d  o f  d u a l  p r i c e  d i s p l a y  h a s  e n d e d ) .  I n  c o n t r a s t ,  l o n g  p e r i ods  (that  is,  periods 
exceeding more than one year) imply the risk of continuous public usage of prices in the   14
2002 do not justify specific support measures. 
Examining the increase in inflation perceptions at the time of the cash changeover, we 
find,  among  other  results,  that  changes  in  prices  for  out-of-pocket  expenses  do  not 
outperform  changes  in  the  aggregate  price  index  in  explaining  the  increase  in 
perceptions. As a result, our findings question the recent concentration on frequently 
bought items as the major argument for the jump in perceptions. In contrast, peoples’ 
perceptions appear to be partly driven by household-specific inflation rates, as defined 
campaign  might  be  particularly  useful  in  this  respect.  The  campa i g n  c o u l d  b e  
supplemented  by  close  institutional  monitoring  of  prices  where  changeover-related 
price hikes are most likely to be expected. The monitoring could reveal unusual price 
movements,  subsequently  providing  information  for  the  general  public.  In  contrast, 
direct price controls or price stops are not advisable; these tools interfere with market 
mechanisms and may lead to price jumps directly after the control is lifted. 
Similarly, businesses should be educated that past experience clearly shows that price 
increases at the time of the changeover will not go undetected by the general public. 
Such an information campaign could be supplemented by measures to prevent abuses, 
es.  like fair pricing rules that can be sanctioned by public listings of offenders and/or fin
In addition, it should be noted that prices for goods and services (as well as rates and 
fees) are often adjusted on a yearly basis. In particular, various studies show that a 
disproportionately large number of price adjustments take place at the beginning of a 
year. Since it is difficult for consumers to distinguish between “regular” and changeover-
related price changes, it would be advisable to perform the changeover on a date which 
does not correspond to the time when yearly price adjustments are usually performed. 
From this perspective, the end of the calendar year does not appear to be the preferred 
time for a changeover. Choosing another date for the changeover makes it considerably 
easier  to  identify  product  groups  that  try  to  exploit  the  changeover  for  price 
adjustments. Still, there are other considerations (such as accounting issues) that may 
justify the decision to perform the changeover on 1 January. 
For household-specific inflation rates, we find that price changes affect households along 
various socio-economic characteristics differently, though within-group differences in 
inflation  are  often  more  pronounced  than  differences  in  inflatio n  b e t w e e n  g r o u p s .  
Although  we  find  that  some  types  of  households  –  low  income  households,  old-age 
households, and single person households – are exposed to somewhat higher inflation, 
there  is  little  evidence  that  higher  exposure  of  specific  groups  to  consumer  price 
inflation  is  persistent.  Consequently,  the  general  fact  that  we a r e  a b l e  t o  i d e n t i f y  
household-specific inflation rates does not imply any particular prediction about how 
. various groups of the population have been affected by the euro cash changeover   
A s  a  r e s u l t ,  t a r g e t i n g  o f  p a r t i c u l a r  s o c i o - e c o n o m i c  s u b g r o u p s  a ppears  to  be  not 
w a r r a n t e d .  O n l y  i f  t h e r e  i s  c l e a r  e v i d e n c e  t h a t  a  s p e c i f i c  g r o u p  o f  t h e  p o p u l a t i o n  i s  
particularly hard hit by changeover-related inflation, compensatory measures could be 
contemplated.  Policies  supporting  socio-economic  groups  that,  due  to  inherent 
consumption patterns, are faring considerably worse than others, should always be on 
the agenda of socially responsible governments. Yet, experiences from the changeover in   15
in  section  2  of  the  report,  indicating  that  a  closer  monitoring  of  household-specific 
inflation might be useful. 
In addition, we find that communication towards the public is of major importance. We 
present convincing evidence that excessive media reporting on rising prices triggered a 
strong and largely unjustified increase in inflation perceptions. Given the subsequent 
persistence  of  high  inflation  perceptions  in  some  EMU  member  countries,  a  proper 
communications strategy that highlights potential reasons for the possible discrepancy 
between  officially-reported  and  personally-observed  inflation  rates  appears 
r e c o m m e n d a b l e .  C o m m u n i c a t i o n  b y  E u r o s t a t  o r  D G  E C F I N  c o u l d  b e  s een  as  a 
complementary  instrument  to  the  information  provided  by  the  ECB,  reinforcing  the 
importance, accuracy and reliability of official inflation figures.  
Concerning price dispersion, there is little evidence of a changeover-related increase in 
price convergence. Still, price convergence has continued after the introduction of the 
e u r o .  I n  t h i s  r e s p e c t ,  t h e r e  s e e m s  t o  b e  s c o p e  f o r  f u r t h e r  d e e p ening  of  the  internal 
market and structural reforms aimed at increasing competition and market openness.    16
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a)  Survey and analysis of price developments  
at the euro changeover 
Summary 
Part a) examines price changes during the cash changeover and tests to which extent 
specific price movements can be attributed to the introduction of the euro. In the con-
duct  of  the  analysis  we  execute  different  statistical  tests  and  identify  those  product 
groups that show unusual price movements unconditional of the statistical method ap-
plied. As our price data is taken from Eurostat we compare our results with the figures 
reported in Eurostat (2003). 
Overall we cannot confirm that there is an euro effect in aggregate inflation rates: infla-
tion rates were not significantly higher during the period of the euro cash changeover 
than usual. Looking at the more disaggregated data – at the product level – , for the ma-
jority of expenditure groups no impact can be detected. However, we find that some 
product groups, mainly in the service sector, exhibit significant price increases during 
the euro introduction. Specifically, these categories are “Catering services”, “Cleaning, 
r e p a i r  a n d  h i r e  o f  c l o t h i n g ” ,  “ H a i r d r e s s i n g  s a l o n s  a n d  p e r s o n a l   grooming  establish-
ments”, “Restaurants, cafés and the like”, “Recreational and sporting services” and “Op-
eration of personal transport equipment”. Note, that we discard product groups where 
price increases where likely driven by other factors (e.g., energy prices, bad weather and 
changes in administered prices and taxes). As we consider the movements of all product 
groups in all countries we also find that the estimated effect of euro introduction is very 
heterogeneous between the countries that introduced the new currency. For example, 
especially Germany experienced huge increase in prices for catering services and clean-
ing, repair and hire of clothing, which could not be observed in Ireland. Moreover, Ger-
many and France which have a major impact on the aggregate show unusual movements 
in many product groups related to the service sector. 
An overview of significant price increases in the 2002 period that are robust to different 
statistical methods are reported in Table a.S.1 by country and product group. For a de-
tailed table we refer to the main text (Table a.3). Table a.S.2 shows the estimates for 
lower and upper bound of the effect of the introduction of the new currency. In the last 
column we additionally deduct the price movement of vegetables which was substantial 
for some countries. Note that we intend to identify price movements that were statisti-
cally significantly different, unconditional on the method applied. In addition, price dy-
namics (trends) have been deducted.  For the euro area the impact is therefore smaller 
(0.05 relative to the official figure [Eurostat, 2003] of 0.09). However, if we would con-
sider all product groups that showed significant price movements at least in one statisti-
cal test the upper bound would lie at 0.23, close to the corresponding official figure.  
Comparing countries the largest impact of euro introduction on inflation can be ob-
served for Finland, where unusual price movements increased the inflation rate by 0.27 
percentage points and the lowest in Italy with only 0.004 percentage points. Above that   18
there are countries which do not suffer from any cash changeover related effect at all 
(e.g., Portugal). 
In sum, our findings are in line with the existing literature. Applying various statistical 
methods to increase the robustness of our findings we confirm the unusual pricing pat-
terns in the service sector and find a very low and negligible impact of the Euro intro-
duction on the aggregate price index.  
With respect to the index of frequently bought products we cannot confirm that it shows 
a substantially different picture, compared to the aggregate index. This implies for part 
C) that we cannot expect this index to outperform the aggregate price index in terms of 
explanatory power for inflation perception dynamics. 
Table a.S.1 
Country Product  Group 
Euro Area  Cleaning, repair and hire of clothing 
  Repair of audio-visual, photographic and information processing equipment 
  Restaurants, cafés and the like 
  Hairdressing salons and personal grooming establishments 
Belgium  Restaurants, cafés and the like 
Finland  Fruit 
  Refuse collection 
  Other services relating to the dwelling n.e.c. 
  Recreational and sporting services 
  Restaurants, cafés and the like 
France  Cleaning, repair and hire of clothing 
  Repair of audio-visual, photographic and information processing equipment 
  Newspapers and periodicals 
  Restaurants, cafés and the like 
  Hairdressing salons and personal grooming establishments 
Germany  Cleaning, repair and hire of clothing 
  Repair of audio-visual, photographic and information processing equipment 
  Restaurants, cafés and the like 
  Hairdressing salons and personal grooming establishments 
Ireland  Recreational and sporting services 
Italy  Passenger transport by road 
Netherlands  Financial services n.e.c. 
Spain  Motor cycles, bicycles and animal drawn vehicles 
  Other services in respect of personal transport equipment 
  Gardens, plants and flowers 
  Hairdressing salons and personal grooming establishments 
Sweden  Repair of audio-visual, photographic and information processing equipment 
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Table a.S.2 
Impact of Euro Cash Changeover on Inflation 
  min  max  max w/o veg
Euro Area  0.0509  0.2273  0.0751 
Austria  0.0000  0.1465  0.0188 
Belgium  0.0000  0.2919  0.0609 
Denmark  0.0000  0.3694  0.3694 
Finland  0.2704  0.5016  0.2907 
France  0.1029  0.3787  0.1556 
Germany  0.0881  0.2151  0.0967 
Greece  0.0000  1.1848  0.0000 
Ireland  0.0632  0.6925  0.6925 
Italy  0.0041  0.0391  0.0391 
Luxembourg  0.0000  0.1508  0.1508 
Netherlands  0.0114  0.2129  0.2129 
Portugal  0.0000  0.0084  0.0000 
Spain  0.0113  0.6164  0.0113 
Sweden  0.0026  0.3231  0.0676 
United Kingdom  0.0000  0.2561  0.1802 
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a.0) Introduction 
This chapter gives insight into the price developments during the euro cash changeover. 
The main focus of the chapter will be to depict the price developments in the 12 euro 
area countries individually, their aggregate (the euro area) as well as in Denmark, Swe-
den and the United Kingdom (UK) over the period 1996 to 2006. We will apply a battery 
of statistical methods to identify unusual price movements. The ultimate goal is to iden-
tify  price  movements  that  are  significantly  unusual  unconditional  of  the  statistical 
method applied. We will compare and discuss our findings with previous studies.  
In section a.1) we illustrate the construction of the HICP. In section a.2) we will conduct 
our first statistical tests to distil unusual price movements which took place around the 
introduction of the euro. In section a.3) we take a closer look at the product groups 
which experience significantly stronger price movements, whereas in section a.4) we fo-
cus at the countries that exhibit significantly different price dynamics during the euro 
cash changeover. In section a.5) we consider three further statistical tests. First, we test 
year-on-year inflation rates against a benchmark (counterfactual) model. Second, we use 
two  tests  to  analyse  month-on-month  inflation  rates  comparing  the  observed  price 
movement with the average movement of a “standard” month. We compare the results 
of all statistical tests and distil which groups show unusual movements independent of 
the test applied. Finally, in section a.6) we compare the constructed out of pocket index 
with  the  aggregate  price  index.  This  gives  first  insight  of  the  relevance  of  frequent 
bought items with respect to part c) and its impact on inflation perceptions. 
a.1)  Construction of the HICP 
The euro area Harmonized Index of Consumer Prices (HICP) is derived from a large va-
riety of consumption baskets of different goods and services in the euro area member 
states. The country weights are constructed by calculating the country shares at euro 
area private consumption expenditures. Similarly, the HICP for each country is calcu-
lated by aggregating the prices of all goods and services contained in a representative 
consumption basket. The weight for each good/service in the basket is also constructed 
from calculating the share of private consumption expenditures for this good/service in 
the  country’s  aggregate  private  consumption.  Hence,  larger  countries  have  a  larger 
weight in the euro area aggregate. For illustration, Figure a.1 and a.2 show the weights 
of countries and specific products respectively.  
Country weights:  The Euro area HICP is a weighted aggregate of the HICPs of each euro 
area member country. The weights, as of 2002, are shown in Figure a.1. Especially Ger-
many, France, Italy and Spain represent a very large share in that index. Hence, HICP de-
velopments in these countries are more reflected in the euro area aggregate HICP than 
those of Luxemburg or Finland, for example. 
 Figure a.1 
Euro area HICP weights 2002, Source: Eurostat 
 
 
Item weights: The HICP for a single country is a weighted average of its corresponding 
product groups. The following picture shows the product groups and their weights for 
the  HICP’s  in  the  different  countries.  Figure  a.2  should  help  getting  an  idea  of  how 
important a specific product is for the aggregate price index. A very small share of most 
country’s consumption basket is devoted to education, communication, and health. So, 
even if we find large price changes in these categories, the overall effect on inflation 
should be very small. 
Figure a.2 




                                                        
1 COICOP Level 2 classification: cp01 Food and non-alcoholic beverages, cp02 Alcoholic beverages, tobacco 
and narcotics, cp03 Clothing and footwear, cp04 Housing, water, electricity, gas and other fuels, cp05 Fur-
nishings, household equipment and routine maintenance of the house, cp06 Health, cp07 Transport, cp08 
Communications, cp09 Recreation and culture, cp10 Education, cp11 Restaurants and hotels, cp12 Miscel-
laneous goods and services. a.2)  A first test to identify unusual price movements  
at the introduction of the euro  
The first statistical methodology compares for each product group the one month infla-
tion rate until December 2001 with the one month inflation rate at one month past De-
cember 2001. We then expand the analysis and redo the same analysis for the two, 
three, four, five and six month intervals.  
In order to distinguish between normal and exceptional inflation rates we calculate dif-
ferences between two months (e.g. December 2001 index relative to January 2002 in-
dex) for the years 1996/1997 until 2005/2006 and consequently form the confidence 
intervals of the calculated differences for every product group in each country at the 10 
percent level. Note that while the 10 percent level seems arbitrary the qualitative impli-
cations do not change if we redo this for a different (standard) level of confidence. If we find 
significantly higher or lower inflation during the 2002 period, this indicates some rather 
unusual dynamics in the inflation rates of that product group.  
We begin by counting the number of products that exhibited significantly higher growth 
rates of prices in January 2002 than during other years and those that showed signifi-
cantly lower inflation rates. Figure a.3 shows the difference between the two. A positive 
number indicates that we observed more price changes that were above normal than 
those below normal. We observe that the majority of listed product groups exhibit ex-
traordinary  price  increases  between  December  and  January.  However,  even  after  6 
months there are more product groups that show unusual price jumps.  
Figure a.3 
Positive – Negative Inflation Differentials for Different Periods  
in 2001/2002 (Number of product groups) 
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A list comprising all product groups with statistically significant price changes concern-
ing 1-, 3- and 6-month observations can be found in Table a.1. The list is sorted alpha-
betically by country with the euro area on top and the remainder countries following 
thereafter. The item baskets for each country are sorted according to the COICOP stan-
dard. The grey cells indicate which periods showed significant inflation differentials if   23
we compare inflation dynamics (at 1 to 6 month horizons) before and after the euro 
cash changeover.  
Below we report the product groups and countries which exhibit unusual patterns dur-
ing the euro cash changeover. We also report the weight of those groups to the overall 
index in order to capture their relative importance. The groups and countries are se-
lected based on the results from analysis described above. The main findings are that 
there is no overall impact on prices for all product groups in all countries. But there are 
some product groups, mainly in the service sector, which reveal significant price in-
creases during the euro introduction. Furthermore, there are some countries which had 
higher inflation differentials during the cash changeover than during the other periods 
measured. A high proportion of significant changes can be found in the service sector 
such as restaurants or hairdressers, which are significant in a large share of euro area 
countries, but not in the non-euro area countries.  Above that we see also that there are 
some inflation differentials which are significant over all time horizons considered (e.g. 
Euro area : Catering Services). 
Table a.1 
Extraordinary price changes during the cash changeover January 2002 
Positive 1  3  6  W t  eigh Le l  ve Good  Baskets
Euro area         1.88  4  Cleaning, repair and hire of clothing
        1.01  4  Repair of audio-visual, photographic and information processing equipment
        74.5  3  Catering services
        66.6  4  Restaurants, cafés and the like
        10.81  4  Hairdressing salons and personal grooming establishments 
Austria        8.28  4  Fish and seafood
        11.73  4  Other medical products; therapeutic appliances and equipment 
        1.18  3  Social protection
Belgium        5.99  4  Major household appliances whether electric or not 
       2.3  4  Domestic services and household services
       1.42  4  Repair of audio-visual, photographic and information processing equipment
        0.79  4  Recreational and sporting services
Denmark        2.25  4  Other services relating to the dwelling n.e.c.
Finland        1.33  3  Food
        42.28  4  Fruit
        36.97  3  Water supply and miscellaneous services relating to the dwelling
        22.44  4  Refuse collection
        10.39  4  Other services relating to the dwelling n.e.c.
        5.29  4  Heat energy
        137.55  4  Repair of household appliances
        49.56  4  Medical services; paramedical services
        34.36  3  Hospital services
        0.11  2  Restaurants and hotels
        12.07  3  Catering services
        5.72  4  Restaurants, cafés and the like
France        3.28  3  Out-patient services
       0.78  4  Dental services
        4.77  4  Repair of audio-visual, photographic and information processing equipment
        1.53  3  Catering services
        10.72  4  Restaurants, cafés and the like
Germany        4.3  4  Cleaning, repair and hire of clothing
        2.37  4  Solid fuels
        10.29  4  Passenger transport by road
        148.99  4  Repair of audio-visual, photographic and information processing equipment
        140.81  3  Catering services




15.17  3  Personal care  24
      W t  Le l  Positive 1 3 6 eigh ve Good  Baskets
        5.45  4  Hairdressing salons and personal grooming establishments 
Greece        1.24  4  Cleaning, repair and hire of clothing
        71.93  4  Passenger transport by railway
        56.88  4  Combined passenger transport
Ireland        1000  4  Other medical products; therapeutic appliances and equipment 
       167.5  2  Transport
       29.12  3  Operation of personal transport equipment
       19.63  4  Fuels and lubricants for personal transport equipment 
        2.54  4  Other purchased transport services
        16.07  4  Recreational and sporting services
       7.5  3  Other services n.e.c.
Italy        71.94  1  All-items HICP
        106.71  2  Food and non-alcoholic beverages
        26.53  4  Bread and cereals
        12.65  4  Vegetables
       39.3  4  Other medical products; therapeutic appliances and equipment 
       176.4  3  Out-patient services
        103.8  4  Dental services
       1.2  3  Operation of personal transport equipment
        8.58  2  Restaurants and hotels
       6.73  3  Personal care
       4.48  4  Hairdressing salons and personal grooming establishments 
Luxembourg        22.33  3  Actual rentals for housing
       24.88  2  Transport
       15.12  3  Operation of personal transport equipment
        70.91  4  Insurance connected with health
Netherlands        0.39  4  Food products n.e.c.
       3.83  4  Wine
        3.05  4  Other medical products; therapeutic appliances and equipment 
        3.24  3  Hospital services
       5.84  3  Other recreational items and equipment, gardens and pets 
        1.99  2  Education
        102.09  2  Restaurants and hotels
        93.72  3  Financial services n.e.c.
       142.76  3  Other services n.e.c.
Portugal        12.27  3  Hospital services
        29.34  3  Catering services
        1.18  4  Restaurants, cafés and the like
Spain        22.26  4  Other articles of clothing and clothing accessories 
        0.65  3  Out-patient services
        1.02  4  Medical services; paramedical services
        9.51  4  Motor cycles, bicycles and animal drawn vehicles 
        7.54  3  Other recreational items and equipment, gardens and pets 
       83.34  2  Restaurants and hotels
       76.56  3  Catering services
       63.34  4  Restaurants, cafés and the like
Sweden        51.12  2  Alcoholic beverages, tobacco and narcotics
        29.07  3  Alcoholic beverages
        11.62  4  Wine
       29.07  3  Alcoholic beverages
        1.07  4  Repair of audio-visual, photographic and information processing equipment
       0.37  4  Other purchased transport services
       4.79  4  Equipment for sport, camping and open-air recreation 
UK        107  2  Housing, water, electricity, gas and other fuels 
        28  3  Electricity, gas and other fuels
        1   2 4  Gas
       14  3  Social protection
       2  4  Insurance connected with health
       22  3  Financial services n.e.c.  25
Negatives 
Negative  1 3 6 W   eight Le l  ve Good  Baskets
Austria        11.7  4  Other purchased transport services
       10.02  2  Education
       1   39.28 4  Other insurance
Belgium        30.47  4  Sugar, jam, honey, chocolate and confectionery
        24.48  3  Transport services
       24.47  2  Recreation and culture
        3.6 3  Recreational and cultural services
        3.35  4  Cultural services
Denmark        3.03  4  Heat energy
       5.65  4  Medical services; paramedical services
Finland        6.67  2  Alcoholic beverages, tobacco and narcotics
        6.76  4  Beer
        13 1  .3 4  Other services in respect of personal transport equipment 
        7.47  4  Hairdressing salons and personal grooming establishments 
France        0 4  Heat energy
       27.85  3  Glassware, tableware and household utensils
       13.27  4  Hairdressing salons and personal grooming establishments 
Germany        1.75  4  Oils and fats
        6.16  4  Passenger transport by air
Greece        11.39  4  Vegetables
Ireland        19.25  4  Furniture and furnishings
       1   1.9 4  Domestic services and household services
       1.8 4  Medical services; paramedical services
        7.1 4  Passenger transport by road
        1 4  Canteens
       3.6 4  Other insurance
Italy       0 . 8 4   G a s
        4.5 4  Newspapers and periodicals
Luxembourg        0.9 4  Other articles of clothing and clothing accessories 
        7.8 4  Pharmaceutical products
        24.9  4  Dental services
       5.55  4  Passenger transport by air
        0   .05 3  Postal services
        9.17  4  Information processing equipment
        2.5 4  Other insurance
       66.32  3  Other services n.e.c.
Netherlands        19.51  4  Milk, cheese and eggs
       6.42  4  Recording media
Spain        9.07  3  Audio-visual, photographic and information processing equipment
Sweden        6.04  4  Pets and related products; veterinary and other services for pets 
        17.93  3  Newspapers, books and stationery
        5.75  4  Books
        10.22  4  Newspapers and periodicals
        4.05  2  Education
        75.47  2  Miscellaneous goods and services
        14.25  3  Social protection
UK       9 4  Newspapers and periodicals
a.3)  Graphical analysis of products that exhibit significant 
price changes during the cash changeover 
In this part we depict the product groups that turned out to exhibit unusually high price 
increases in many euro area countries. We show graphically how the prices evolved over 
the period 1999–2004.  Catering services (CP 111–7.45% of HICP) 
The euro introduction had its biggest impact on prices in restaurants and cafés. In the 
countries Germany, Spain, Finland, France, Italy, the Netherlands and Portugal as well as 
for the euro area aggregate we find a significantly higher inflation rate after the intro-
duction than before. Especially for Germany the increase in prices is large compared to 
previous periods. Given that the size of Germany’s weight in the euro area aggregate is 
very large, this development is therefore reflected in the aggregate index. A further in-
teresting aspect is that this effect is only observable for the countries that adopted the 
new currency, but not for Denmark, Sweden or the UK.2 
Figure a.4 
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2 While studying the graphs, please take into consideration that the first data point in a year usually repre-
sents the prices collected in the mid of January. This means having a steep section just before 2002 indi-
cates a big price increase between the mid of December and the mid of January. Cleaning, repair and hire of clothing (CP 0314–0.18% of HICP) 
Again the most significant price increase was experienced in Germany and as a conse-
quence also for the whole euro area. Besides that only Greece reveals a significant infla-
tion differential for 2002 in comparison with the inflation differentials calculated for the 
other yearly changes. Other countries, like France, the Netherlands and Belgium, show 
high, but not statistically significant inflation rates at the euro introduction, too. 
Figure a.5 
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  27Hairdressing salons and personal grooming establishments  
(CP 1211–1.08% of HICP) 
For hairdressing and related services we identify significant inflation differentials in 
Germany and the euro area. Besides that, Belgium, Spain and France show also tenden-
cies of higher inflation differentials. 
Figure a.6 
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  28Repair of audio-visual, photographic and information processing equip-
ment (CP 0915–0.1% of HICP) 
The inflation differentials for repairing electrical consumer goods are significantly dif-
ferent in Germany, France, Sweden and the euro area. In addition Portugal and Spain 
show high but non-significant figures, too. 
Figure a.7  
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  29Operation of personal transport equipment (CP 072–8% of HICP) 
The evolutions of prices of personal transport equipment seems to be more persistent. 
While the effect was observable in the whole EU, the following countries show the high-
est inflation differentials. Significant results can been found for Ireland, Italy and Lux-
embourg. 
Figure a.8 









































































1999 2000 2001 2002 2003 2004
LU_CP072
 
  30a.4)  Graphical analysis of countries that exhibit significant price  
changes during the cash changeover 
This section compares the inflation differentials of the aggregated HICP’s of the analysed 
countries. The only country with a significant different inflation differential with the 6 
month difference was Italy. The other countries (France, the UK and the euro area) nev-
ertheless show considerable high numbers as well as depicted on the following graph. 
Figure a.9 
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Notably this is not the only way to measure the price effects of the euro cash change-
over. We therefore implement three additional tests to check whether there have been 
unusual price adjustments. The results and their implications as well as the comparison 
of the results of the three statistical tests are presented and discussed in section a.5). 
a.5)  Yearly and Monthly Price Change Analysis of the Euro Change-
over 
In this section we employ three additional statistical tests to identify price movements. 
The first concentrates on yearly price changes and compares them with a counterfactual 
price measure represented by a moving average. The latter two compare the monthly in-
flation rates in January with to other monthly inflation rates over last 10 years. We con-
duct this analysis for the whole set of accessible product groups in every country.  All 
tests are preferable to the first analysis at the beginning of this section as they compare 
the current price movements to some kind of benchmark inflation movement.  a.5.1)  Yearly Price Change Analysis 
The first measure looks at the yearly price changes of the single product groups. As 
these inflation rates vary within a period due to product specific shocks, we have to ac-
count for this to find out which movements are driven by the common shock, i.e. the 
cash changeover, and which movements are driven by idiosyncratic or other aggregate 
shocks. We control for the current state of the economy by employing a moving average 
as a benchmark. The moving average representation has the advantage that it is a very 
flexible tool to capture the trend in inflation if structural breaks are likely to be present. 
Moreover, we elegantly bypass the still unsolved discussion of the stationarity proper-
ties of inflation rates. Note that we used different specification of the moving average 
which yields very similar results. We define an unusual price change as a price move-
ment that is outside a two standard deviations confidence interval. Note that this defini-
tion is fairly standard and has no impact on the results as well. In Figure a.10 we depict 
both series. We see, for instance, that the trend inflation of HICP 2001/2002 in the euro 
area was comparably high.  
Figure a.10 
Inflation in the Euro Area and Trend Inflation 
 
 
Figure a.11 shows the difference between the moving average and the HICP in the euro 
area. Interestingly the largest gap is not at the time of the euro cash changeover but in 
the middle of 2001. This can be explained by the rise in energy prices. Judging from this 
perspective the introduction of the euro seems not an unusual event as the aggregate 
price movement is not extraordinary. 
  32Figure a.11 
Deviations from Trend Inflation 
 
 
We start the analysis of the derived measure by looking at the sum of weights of the 
goods that showed significant deviations from the moving average. In Figure a.12 we 
show the corresponding graphs. The resulting pictures show how much of the whole 
HICP is driven by “unusual” price movements. Notably, we also calculate negative devia-
tions and incorporate them in our analysis, too. The difference is plotted in a line chart 
(amount of positive changes subtracted by the amount of negative changes). 
Particularly, the graph indicates substantial price movements at the beginning of 2001 
until the summer of 2001 and again at the end of 2001 until the spring of 2002. These 
findings can have several causes. For instance high overall inflation may be due to higher 
energy prices and loser monetary policy after 09/11, price shocks especially in the agri-
culture sector in the winter 01/02, taxes on tobacco, and finally, some firms may adjust 
strategically prices prior to the introduction of the common currency. For this analysis 
only the latter is of interest. As there is no data available for the former factors, a direct 
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identification is not possible.  
We see that the biggest share of significant positive differentials of the whole HICP is ob-
served in February 2002. This result holds true for almost all countries in the euro area. 
Comparing all the charts of the different countries gives two major insights. First, practi-
cally all EU15 countries, besides Ireland, show unusually higher price changes during 
2001 and the beginning of 2002. Second, in countries which adopted the Euro, the price 
changes at the beginning of 2002 were more pronounced than in 2001. The countries 
which stayed outside the monetary union tend to show more deviations in inflation 
rates during 2001. Another observation is that there are a lot more positive deviations 
than negative ones over the whole data sample. Furthermore, the year 2003 shows sub-
stantially more unusual negative deviations from the moving average.  Figure a.12 
Deviations from the Moving Average 
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As a next step we use the same methodology but focus on the persistence of the price 
movements in the aftermath of the changeover. We filter out those product groups that 
showed price developments which were outside the confidence interval in the period 
from January through March. The following Table a.2 shows the product classes which 
experienced significant price changes for three consecutive months after January 2002 
as well as their weights in the aggregated goods basket ordered by countries.  
Comparing this table with the three month average of the analysis beforehand (Table 
a.1) the results are very similar. For instance it identifies “Restaurants, cafés and the 
like” as a product group where unusual price changes took place in many countries that 
introduced the euro but not for our control group. While both tables report identical re-
sults in Germany, there is only a poor overlap of relevant product groups in France. This 
highlights the dependency of the statistical test employed. We account for this by apply-
ing various methods and compare the outcomes. This will safeguard our analysis with 
respect to methodological issues. 
Table a.2 
Significant over three consecutive months 
Country  Weight (‰)  Goods Basket (COICOP 4) 
Euro area   1.88  Cleaning, repair and hire of clothing 
  66.6  Restaurants, cafés and the like 
  10.81  Hairdressing salons and personal grooming establishments 
Austria  3  Insurance connected with the dwelling 
Belgium  62.57  Restaurants, cafés and the like 
Denmark  24.47  Heat energy 
  1.2  Postal services 
Finland   3.62  Sewerage collection 
France  61.82  Actual rentals for housing 
  56.88  Restaurants, cafés and the like 
Germany  1.42  Cleaning, repair and hire of clothing 
  4.11  Recording media 
  36.97  Restaurants, cafés and the like 
  10.39  Hairdressing salons and personal grooming establishments 
  2.1  Insurance connected with the dwelling 
Netherlands  0.39  Financial services n.e.c. 
Spain  24.49  Electricity 
  15.15  Maintenance and repair of personal transport equipment 
  3.18  Other services in respect of personal transport equipment 
  1.55  Gardens, plants and flowers 
  2.31  Miscellaneous printed matter; stationery and drawing materials 
  10.92  Hairdressing salons and personal grooming establishments 
United Kingdom  5  Spares parts and accessories for personal transport equipment 
  22  Telephone and telefax equipment and services   39
Note that when we concentrate on different 3 month periods, starting before or after 
January 2002, there are much less significant movements. This indicates that there has 
been some rather unusual movement at the beginning of 2002, which might be related 
to the cash changeover.  
a.5.2)  Monthly Price Change Analysis 
In the next analysis, inspired by Hobijn, Ravenna and Tambalotti (2006), we check if the 
price change from January to February 2002 was significantly higher than the average of 
all monthly inflation rates in January during the analysed time span. 
To set this into a literature perspective, Hobijn et al. (2006), analyse the euro change-
over by checking if the mean of all the price changes in January for a particular product 
group over all years is significantly different from the mean of all monthly price changes. 
Afterwards, they report those groups where the monthly inflation rate in January 2002 
was significantly different from the mean of all monthly changes within the data sample. 
The reason for generating an own measure compared to the one month price change ba-
sis is that we were not fully confident with the fact that Hobijn et al. compare the differ-
ent monthly measures with the mean of all monthly price changes. This might be incon-
sistent as it neglects for instance any type of seasonality.   
The  following  Table  a.3  visualises  the  results  reported  by  Hobijn  et  al.  (2006),  our 
monthly measure and using the moving average taken from the previous section. The 
grey shaded cells within the table indicate price changes that turned out to be significant 
using the specific methodology. 
The Hobijn et al. (2006) results might often be driven by seasonality, as only a part of 
the products they have identified can be confirmed by our alternative measures.  
In Table a.3 we summarise our results and display the similarities and discrepancies of 
all three measures transparently. There is substantial difference in the product groups 
identified, however, there are some product groups that come out significant uncondi-
tional of the method applied. Those groups are, with a very high level of confidence, 
driven by the introduction of the new currency. For instance “Cleaning, repair and hire 
of clothing” or “Restaurants, cafés and the like” have been identified. What our approach 
also shows is that one has to be very careful using a specific method or judging on one 
measure alone as differences are present. To conclude, we add all product groups that 
were significant unconditional on the method applied to show the effect of the introduc-
tion of the euro. For the calculation of the overall minimum effect that is identified un-
c o n d i t i o n a l  o f  t h e  m e t h o d  a p p l i e d  w e  d i s c a r d  t h o s e  p r o d u c t  g r o u ps  that  are  highly 
unlikely to be driven by the introduction of the new currency. Specifically, we exclude 
those groups that were affected by the following events: bad harvest, changes in taxes 
and energy prices. From this set of product groups the effect on vegetables due to the 
bad harvest in 2001 seems most relevant to us as it is significant and substantial in 
many countries. Note that this is a very conservative value and should be substantially 
lower than values calculated before by construction. On the positive side those groups 
identified here suffered almost surely from the introduction of the euro. Doing this we   40
generate a lower bound of 0.05% for the Euro zone with is lower than the official figure 
of 0.09%.3 The upper bound, however, is very close to the official figure (0.23%). 
Table a.3 

















W   eight
(‰)  Goods Basket (COICOP 4) 
Euro area          25.28  Bread and cereals 
        11.49  Fruit 
           15.57  Vegetables 
        22.41  Tobacco 
         0.33  Clothing materials 
         2.29  Other articles of clothing and clothing accessories 
           1.88  Cleaning, repair and hire of clothing 
         64.98  Actual rentals for housing 
        9.32  Services for the maintenance and repair of the dwelling 
        20.12  Electricity 
         1.48  Repair of household appliances 
         4.57  Tools and equipment for house and garden 
        3.91  Motor cycles, bicycles and animal drawn vehicles 
        24.72  Maintenance and repair of personal transport equipment 
        10.03  Other services in respect of personal transport equipment 
         4.28  Recording media 
           1.01  Repair of audio-visual, photographic and information processing equipment 
         0.04  Maintenance and repair of other major durables for recreation and culture 
        6.24  Gardens, plants and flowers 
        4.8  Pets and related products; veterinary and other services for pets 
        10.03  Newspapers and periodicals 
           66.6  Restaurants, cafés and the like 
        7.89  Canteens 
           10.81  Hairdressing salons and personal grooming establishments 
          2.28  Insurance connected with the dwelling 
        8.67  Other services n.e.c. 
Austria         3.05  Fish and seafood 
           11.89  Vegetables 
         0.19  Clothing materials 
        2.24  Refuse collection 
        4.21  Domestic services and household services 
        91.41  Restaurants, cafés and the like 
        3.85  Canteens 
          3  Insurance connected with the dwelling 
Belgium         10.04  Fish and seafood 
          14.96  Vegetables 
        2.56  Spirits 
        6.19  Services for the maintenance and repair of the dwelling 
        5.99  Recreational and sporting services 
        9.79  Newspapers and periodicals 
          62.57  Restaurants, cafés and the like 
        4.74  Insurance connected with the dwelling 
         2.39  Financial services n.e.c. 
 
                                                        
3 The official figures we refer to are taken from the following publication: Eurostat 69/03 Annex: Euro 



















(‰)  Goods Basket (COIC
          10.87  Other services n.e.c. 
Denmark         13.8  Vegetables 
        14.47  Mineral waters, soft drinks, fruit and vegetable juices 
         43.66  Garments 
         24.47  Heat energy 
        9   .66 Other services in respect of personal transport equipment 
         1.2  Postal services 
        10.17 
Equipment for the reception, recording and reproduction of sound and pic-
tures 
        6.16  Games, toys and hobbies 
         2.65  Equipment for sport, camping and open-air recreation 
         15.5  Newspapers and periodicals 
        9.71  Hairdressing salons and personal grooming establishments 
        2.88  Jewellery, clocks and watches 
          4.88  Other personal effects 
Finland         25.88  Milk, cheese and eggs 
           12.27  Fruit 
           14.96  Vegetables 
         0.79  Cleaning, repair and hire of clothing 
          1.18  Refuse collection 
         3.62  Sewerage collection 
           22.26  Other services relating to the dwelling n.e.c. 
         0.65  Heat energy 
         1.02  Repair of household appliances 
        1.28  Repair of audio-visual, photographic and information processing equipment 
           3.95  Games, toys and hobbies 
           9.96  Recreational and sporting services 
           63.34  Restaurants, cafés and the like 
France          15.26  Vegetables 
           1.79  Cleaning, repair and hire of clothing 
         61.82  Actual rentals for housing 
         0.69  Carpets and other floor coverings 
        1.11  Repair of furniture, furnishings and floor coverings 
        0.85  Repair of household appliances 
        10.08  Other services in respect of personal transport equipment 
        2.34  Postal services 
        6.48  Recording media 
           1.24  Repair of audio-visual, photographic and information processing equipment 
        5.05  Gardens, plants and flowers 
        18.31  Cultural services 
           8.53  Newspapers and periodicals 
           56.88  Restaurants, cafés and the like 
           11.39  Hairdressing salons and personal grooming establishments 
Germany          20.03  Bread and cereals 
         3.46  Fish and seafood 
        9.44  Fruit 
          11.94  Vegetables 
        22.69  Tobacco 
           0.2  Clothing materials 
         2.35  Other articles of clothing and clothing accessories 
           1.42  Cleaning, repair and hire of clothing 
        21.73  Electricity 




















(‰)  Goods Basket (COICOP 4)
         31.96  Furniture and furnishings 
        5.02  Carpets and other floor coverings 
          1.25  Repair of household appliances 
         37.69  Motor cars 
         27.27  Maintenance and repair of personal transport equipment 
         2.25  Passenger transport by road 
           4.11  Recording media 
           1.33  Repair of audio-visual, photographic and information processing equipment 
        5.48  Pets and related products; veterinary and other services for pets 
        7.84  Recreational and sporting services 
           36.97  Restaurants, cafés and the like 
           10.39  Hairdressing salons and personal grooming establishments 
        12.05 
Electrical appliances for personal care; other appliances, articles and prod-
ucts for personal care 
          2.1  Insurance connected with the dwelling 
        4.31  Other services n.e.c. 
Greece          27.85  Vegetables 
        2.67  Beer 
        3.28  Cleaning, repair and hire of clothing 
        0.78  Passenger transport by railway 
         4.77  Combined passenger transport 
        0.25  Postal services 
Ireland         1.65  Cleaning, repair and hire of clothing 
        28.7  Actual rentals for housing 
          15.35  Electricity 
         4.25  Household textiles 
           1.21  Repair of household appliances 
        0.11  Other purchased transport services 
         20.1  Telephone and telefax equipment and services 
          3.72  Gardens, plants and flowers 
           12.07  Recreational and sporting services 
         23.97  Cultural services 
          163.45  Restaurants, cafés and the like 
Italy         29.12  Bread and cereals 
         19.63  Vegetables 
        8.7  Mineral waters, soft drinks, fruit and vegetable juices 
         1.25  Beer 
         13.37  Non-durable household goods 
           3.18  Passenger transport by road 
        6.11  Cultural services 
         11.9  Newspapers and periodicals 
        71.14  Restaurants, cafés and the like 
          7.87  Canteens 
         27.71  Accommodation services 
Luxembourg          39.3  Actual rentals for housing 
         8.3  Household textiles 
        11.7  Domestic services and household services 
        58.6  Motor cars 
        22.6  Maintenance and repair of personal transport equipment 
         15.8  Telephone and telefax equipment and services 
         3.7  Recording media 
        4.5  Pets and related products; veterinary and other services for pets 




















(‰)  Goods Basket (CO
         14.7  Package holidays 
        73  Restaurants, cafés and the like 
Netherlands          12.16  Fruit 
         46.63  Garments 
        10.48  Household textiles 
        5.12  Tools and equipment for house and garden 
        11.6  Domestic services and household services 
        17.23  Maintenance and repair of personal transport equipment 
        0.46  Other purchased transport services 
        3.18  Major durables for indoor and outdoor recreation including musical instru-
ments 
         0.81  Maintenance and repair of other major durables for recreation and culture 
         47.52  Restaurants, cafés and the like 
        9.37  Canteens 
        4.16  Insurance connected with transport 
           0.39  Financial services n.e.c. 
Portugal         43.84  Fish and seafood 
        1.69  Food products n.e.c. 
        1.29  Spirits 
        8.6  Wine 
        24.31  Electricity 
        10.6  Domestic services and household services 
        88.35  Motor cars 
        40.54  Maintenance and repair of personal transport equipment 
        6.38  Other services in respect of personal transport equipment 
          0.12  Postal services 
          3.98  Newspapers and periodicals 
        93.72  Restaurants, cafés and the like 
Spain         3.34  Food products n.e.c. 
         80.87  Garments 
         20.57  Footwear including repair 
        13.5  Services for the maintenance and repair of the dwelling 
         24.49  Electricity 
         5.55  Household textiles 
        7.89  Domestic services and household services 
           2.37  Motor cycles, bicycles and animal drawn vehicles 
          15.15  Maintenance and repair of personal transport equipment 
          3.18  Other services in respect of personal transport equipment 
        0.67  Repair of audio-visual, photographic and information processing equipment 
           1.55  Gardens, plants and flowers 
        8.82  Cultural services 
          2.31  Miscellaneous printed matter; stationery and drawing materials 
         2.88  Canteens 
          10.92  Hairdressing salons and personal grooming establishments 
         1.99  Other personal effects 
         1.6  Insurance connected with the dwelling 
         5.2  Insurance connected with transport 
Sweden           17.94  Vegetables 
        11.62  Wine 
        0.71  Gas 
         2.95  Carpets and other floor coverings 
        7.33  Tools and equipment for house and garden 
        18.66  Maintenance and repair of personal transport equipment 


















(‰)  Goods Basket (COICOP 4) 
           1.07  Repair of audio-visual, photographic and information processing equipment 
          17.11  Cultural services 
        6.31  Canteens 




om         4  Fish and seafood 
         17  Vegetables 
        5  Spirits 
        8  Services for the maintenance and repair of the dwelling 
         12  Gas 
         42  Motor cars 
         5  Spares parts and accessories for personal transport equipment 
         7  Other services in respect of personal transport equipment 
         22  Telephone and telefax equipment and services 
          23  Cultural services 
         11  Canteens 
a.6)  Out of Pocket Consumption 
In order to analyse the inflation perception effect of the euro introduction we calculate 
the yearly inflation rates for the so called out of pocket expenses and compare them with 
the HICP inflation rate. This is especially important for section c), which looks at the in-
flation perceptions of consumers. This analysis is inspired by the work of Brachinger 
(2006) who states that more frequently bought items influence individuals’ inflation 
perception more than less frequently bought items. In the following we show for each 
euro area country a graph comparing the inflation from the out-of-pocket consumption 
basket with the HICP basket. 
asket consists of the following goods:  The calculated out of pocket consumption b
  •  Food and non-alcoholic beverages 
d narcotics    •  Alcoholic beverages, tobacco an
  •  Non-durable household goods 
s for personal transport equipment    •  Fuels and lubricant
  •  Transport services 
 •   P o s t a l   s e r v i c e s  
  •  Restaurants and hotels 
airdr g   •  H essing salons and personal  rooming establishments 
This is in line with the definition of the out-of-pocket consumption described in the 
ECB’s Monthly Bulletin October 2003 (p. 25). 
We do not find unusually high deviations from out-of-pocket inflation in the Euro area 
countries during the cash changeover in the beginning of 2002.  In Germany and France 
there appears to be a significant increase in out of pocket inflation rates, which, however 
is not unique for 2002; these happen also in the course of 2001.  Thus it is not obvious 
that only the prices in the frequently brought items were driving the increase in the   45
price level. We will deal with the impact of the frequent bought items in more detail in 
section c). Given the graphical judgement those groups should are not obviously drivers 
of inflation and therefore should not outperform the aggregate HICP in terms of explana-
ory power for the inflation perceptions of the public.  t
 
 Figure a.13 
HICP and Index of frequently bought items 
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a.7) Conclusion 
In order to ensure the robustness of our results, we apply a battery of statistical tests 
and compare their outcomes. This allows us to identify unusual movements of prices 
unconditional of the method applied. With this approach we are able to confirm the out-
comes of earlier studies that show that mainly the service sector exhibits unusual price 
movements at the introduction of the new currency. With respect to the overall effect 
the introduction of the euro induced at least a rise of 0.05% inflation and not more that 
0.23%. Note that the effect is quite heterogeneous within the euro zone.  
With respect to frequently bought items we cannot confirm that they behave differently 
with respect to the overall index. This has consequences for Part c) of this study. It is 
unlikely that the index constructed out of frequently bought item will outperform the 
overall index in terms of explanatory power for the index of perceived inflation. 
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Appendix 
List COICOP  
cp00  All-items HICP 
cp01  Food and non-alcoholic beverages 
cp011  Food 
cp0111  Bread and cereals 
cp0112  Meat 
cp0113  Fish and seafood 
cp0114  Milk, cheese and eggs 
cp0115  Oils and fats 
cp0116  Fruit 
cp0117  Vegetables 
cp0118  Sugar, jam, honey, chocolate and confectionery 
cp0119  Food products n.e.c. 
cp012  Non-alcoholic beverages 
cp0121  Coffee, tea and cocoa 
cp0122  Mineral waters, soft drinks, fruit and vegetable juices 
cp02  Alcoholic beverages, tobacco and narcotics 
cp021  Alcoholic beverages 
cp0211  Spirits 
cp0212  Wine 
cp0213  Beer 
cp022  Tobacco 
cp03  Clothing and footwear 
cp031  Clothing 
cp0311  Clothing materials 
cp0312  Garments 
cp0313  Other articles of clothing and clothing accessories 
cp0314  Cleaning, repair and hire of clothing 
cp032  Footwear including repair 
cp04  Housing, water, electricity, gas and other fuels 
cp041  Actual rentals for housing 
cp043  Maintenance and repair of the dwelling 
cp0431  Materials for the maintenance and repair of the dwelling 
cp0432  Services for the maintenance and repair of the dwelling 
cp044  Water supply and miscellaneous services relating to the dwelling 
cp0441  Water supply 
cp0442  Refuse collection 
cp0443  Sewerage collection   52
cp0444  Other services relating to the dwelling n.e.c. 
cp045  Electricity, gas and other fuels 
cp0451  Electricity 
cp0452  Gas 
cp0453  Liquid fuels 
cp0454  Solid fuels 
cp0455  Heat energy 
cp05  Furnishings, household equipment and routine maintenance  
of the house 
cp051  Furniture and furnishings, carpets and other floor coverings 
cp0511  Furniture and furnishings 
cp0512  Carpets and other floor coverings 
cp0513  Repair of furniture, furnishings and floor coverings 
cp052  Household textiles 
cp053  Household appliances 
cp0531_532  Major household appliances whether electric or not and small electric 
household appliances 
cp0533  Repair of household appliances 
cp054  Glassware, tableware and household utensils 
cp055  Tools and equipment for house and garden 
cp056  Goods and services for routine household maintenance 
cp0561  Non-durable household goods 
cp0562  Domestic services and household services 
cp06  Health 
cp061  Medical products, appliances and equipment 
cp0611  Pharmaceutical products 
cp0612_613  Other medical products; therapeutic appliances and equipment 
cp062  Out-patient services 
cp0621_623  Medical services; paramedical services 
cp0622  Dental services 
cp063  Hospital services 
cp07  Transport 
cp071  Purchase of vehicles 
cp0711  Motor cars 
cp0712_713_714  Motor cycles, bicycles and animal drawn vehicles 
cp072  Operation of personal transport equipment 
cp0721  Spares parts and accessories for personal transport equipment 
cp0722  Fuels and lubricants for personal transport equipment 
cp0723  Maintenance and repair of personal transport equipment 
cp0724  Other services in respect of personal transport equipment 
cp073  Transport services 
cp0731  Passenger transport by railway   53
cp0732  Passenger transport by road 
cp0733  Passenger transport by air 
cp0734  Passenger transport by sea and inland waterway 
cp0735  Combined passenger transport 
cp0736  Other purchased transport services 
cp08  Communications 
cp081  Postal services 
cp082_83  Telephone and telefax equipment and services 
cp082  Telephone and telefax equipment 
cp083  Telephone and telefax services 
cp09  Recreation and culture 
cp091  Audio-visual, photographic and information processing equipment 
cp0911  Equipment for the reception, recording and reproduction of sound and 
pictures 
cp0912  Photographic and cinematographic equipment and optical instruments 
cp0913  Information processing equipment 
cp0914  Recording media 
cp0915  Repair of audio-visual, photographic and information processing equip-
ment 
cp092  Other major durables for recreation and culture 
cp0921_922  Major durables for indoor and outdoor recreation including musical in-
struments 
cp0923  Maintenance and repair of other major durables for recreation and culture
cp093  Other recreational items and equipment, gardens and pets 
cp0931  Games, toys and hobbies 
cp0932  Equipment for sport, camping and open-air recreation 
cp0933  Gardens, plants and flowers 
cp0934_935  Pets and related products; veterinary and other services for pets 
cp094  Recreational and cultural services 
cp0941  Recreational and sporting services 
cp0942  Cultural services 
cp095  Newspapers, books and stationery 
cp0951  Books 
cp0952  Newspapers and periodicals 
cp0953_954  Miscellaneous printed matter; stationery and drawing materials 
cp096  Package holidays 
cp10  Education 
cp11  Restaurants and hotels 
cp111  Catering services 
cp1111  Restaurants, cafés and the like 
cp1112  Canteens 
cp112  Accommodation services   54
cp12  Miscellaneous goods and services 
cp121  Personal care 
cp1211  Hairdressing salons and personal grooming establishments 
cp1212_1213  Electrical appliances for personal care; other appliances, articles and 
products for personal care 
cp123  Personal effects n.e.c. 
cp1231  Jewellery, clocks and watches 
cp1232  Other personal effects 
cp124  Social protection 
cp125  Insurance 
cp1252  Insurance connected with the dwelling 
cp1253  Insurance connected with health 
cp1254  Insurance connected with transport 
cp1255  Other insurance 
cp126  Financial services n.e.c. 
cp127  Other services n.e.c. 
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coholic beverages and tobacco, is steadily declining all over Europe.  
  •  Second, the share spent on clothing and footwear decreases, while the expendi-
ture share for housing, electricity, gas and fuels is roughly constant – perhaps 
reflecting to an extent the increase in oil prices over the analysed time period. 
The share spent on transport is also roughly constant. 
b)  The impact of price developments at the euro 
changeover on different types of households 
Summary 
The literature survey reveals that the number of studies on these issues is quite limited. 
Main contributions stem from the late 1970s and early 1980s, when the global increase 
in inflation after the second oil price shock raised concern about the effects on the poor 
and the elderly people especially. In general, the authors find that within-group differen-
ces are generally more pronounced than differences in inflation between groups, but al-
so find some evidence for persistence. In general, there is some evidence that episodes 
can be found, where certain groups – low income households, old-age households, single 
households – are exposed to somewhat higher inflation but there is little evidence for 
"systematic" exposure. Most of the literature is based on evidence from the United Sta-
tes, investigations for continental European countries are somewhat seldom. In sum, the 
literature on household-specific inflation does not imply any specific prediction about 
  how particular population groups have been affected by the euro changeover.  
Regarding  differences  in  househol d  c o n s u m p t i o n  b a s k e t s  w i t h i n  c ountries  but  also 
acros o   s c untries, our own analysis reveals, that: 
•  There are differences in the various household-specific consumption baskets 
across Europe – but they are small when measured as fractions of the overall 
budget. The reasons for these discrepancies may differ across countries – catch-
ing-up growth on the one hand and a more dispersed income and wealth distri-
bution (incl. housing and owner-occupied dwellings) on the other hand. 
  •  Broadly, households at the lower end of the income distribution, single house-
holds and households of unemployed/ retired persons spend a higher propor-
tion of income in the lower COICOP categories, while higher income households 
or equivalently households with more active persons in terms of labour market 
participation, spend higher fractions of their income in higher COICOP catego-
ries. 
  •  In countries like Ireland, the United Kingdom and also Spain the differences are 
quite pronounced in consumption baskets with respect "Housing, water, elec-
tricity, gas". 
Regarding changes in the aggregate consumption structure over the last decade we ob-
serve a general tendency towards "higher" COICOP categories over time. More specifi-
ally:  c
  •  First, the portion spent on food (incl. non-alcoholic beverages), but also on al-  56
  •  Third, the shares spent on health are increasing in most countries – but still the 
weight is low on an aggregate level. 
  •  Fourth, in a number of countries, the share spent on hotel and restaurant ser-
vices has increased. 
in Regard g the differences in household-specific inflation rates, we observe: 
  •  In general, the differences of household-group specific rates to the overall HICP 
rate are small – in the range 0.1 to 0.2 for rates against the previous year. 
  •  There was an increase in dispersion of household-specific rates observable for 
a  number  of  countries  in  2001/2002  –  but  this  can  not  be  related  to  the 
changeover alone since non-Euro area countries (United Kingdom, Sweden) ex-
n perienced a  increase in dispersion as well. 
  •  In  general,  inflation  affected  low-income  households,  single  households  and 
elderly people somewhat harder than the median consumer. However, these 
differences in general were quite small. (Panel regression results show, that 
certain household types across Europe seem to have faced a somewhat higher in-
flation rate – an effect which is statistically significant but small in scope). 
  •  The results of the econometric tests so far do neither point to clustering nor to 
a lasting divergence of group-specific inflation rates from either the aggregate 
inflation rate (HICP) or the ’common component’ (with the notable exception of 
United Kingdom). This indicates that there is no lasting or even increasing di-
vergence. 
  •  The calculation of accumulated differences showed, that with the exception of 
some  Nordic  and  Anglo-Saxon  countries  the  differences  are  quite  moderate 
over a 5 to 10 years horizon. Nevertheless, there is evidence that in the period 
under investigation the poor and the elderly faced a somewhat higher inflation. 
The  evidence,  however,  is  not  limited  to  Euro  area  countries  and  the  cash 
changeover event can therefore not blamed for that. Food, energy and housing 
prices seem to be the main driver. In the “outlier” countries Ireland and UK, the 
house-price-boom related inflation factors might be at the root of astonishingly 
high accumulated inflation differentials over the last decade. 
  •  Furthermore, the ’common component‘ (the first principal component) in pan-
els of all household-specific rates in each countries explains the overwhelming 
bulk of the variance in the panel of group-specific inflation rates in almost all 
countries. This indicates that the aggregate HICP inflation explains about 97–
99% of all variance of household-specific inflation rates. In turn that implies 
that the part of inflation each household faces and which is not covered by the 
aggregate inflation is indeed very small. 
  •  Interestingly, countries with real-estate price booms (United Kingdom, Ireland, 
Spain) seem to deviate in some tests and in the accumulated inflation differen-
tials   57
b.0) Introduction 
This section addresses the effects of the euro cash changeover on different types of 
households. Section b.1) provides a detailed review of the literature on socio-economic 
differences in the pattern of household consumption. In section b.2), we describe the 
construction of consumption baskets for various types of households. In section b.3), we 
confront  the  observed  (product-level)  price  movements,  at  the  level  of  the  member 
state, with our household-specific consumption baskets; this comparison allows us to 
assess the extent to which price changes at the time of the euro changeover have af-
fected various household types. Finally, section b.4) discusses econometric results re-
garding the testing of several hypothesis outlined in detail below.  
b.1)  Survey of the literature on group-specific inflation 
The literature on group-specific inflation is closely related to the analysis of differences 
in  the  pattern  of  household  consumption  that  can  be  attributed  t o  v a r i o u s  s o c i o -
economic characteristics. More specifically, when the consumption baskets of various 
types of households differ, households that spend a large share of their expenditure on 
items with price increases above average CPI increases will be hit harder by inflation 
than others. Since, in reality, consumption patterns vary, this is exactly what most of the 
surveyed  studies  find.  However,  no  clear  picture  emerges  regarding  the  question 
whether  group-specific  price  increases  are  persistent  and  regularly  affect  the  same 
types of households, or whether price increases are rather random. For our purposes, 
t h i s  d i s t i n c t i o n  i s  i m p o r t a n t ,  a s  r a n d o m  p r i c e  i n c r e a s e s  t h a t  a ffect  subgroups  of  the 
population unexpectedly are likely to be perceived as unusual, and individuals will tend 
to attribute them to some external factors. Accordingly, groups that persistently experi-
ence higher (or lower) inflation rates than conventional CPI inflation have little reason 
to attribute them to any particular event, whereas non-persistent price increases that 
happen during, say, a currency changeover are likely to be related to this particular 
event. 
Obviously, household-specific inflation rates are an important issue with large relevance 
for economic policymaking, affecting e.g. wage and price settings and indexations as well 
as policies directed at particular groups of the population such as the poor. We would 
hence expect that extensive empirical research has been devoted to this topic, but unfor-
tunately the number of relevant studies is surprisingly small. This is probably due to the 
extensive data requirements needed for such an exercise; the data needs to match de-
tailed information on price movements for individual consumption categories with ex-
penditure patterns of households broken down along a number of socio-economic vari-
ables. Thus, while we do not aim to summarize the whole literature, we provide a fairly 
representative overview of studies that – in terms of methodology or inter-temporal   58
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coverage – are closest related to our own endeavour, i.e. the identification and quantifi-
cation of group-specific inflation rates during the euro changeover.4 
A useful introduction is the textbook by Magrabi, Chung, Cha and Yang (1991) which de-
livers a detailed instruction to describe patterns and trends of consumption. The analy-
sis is illustrated by decomposing consumption across major consumption categories and 
various subgroups of the US population, including the elderly, children, the poor, hus-
band-wife families, employed wife families, single-parent families, single consumers, and 
rural-urban households.  
The fact, that inflation (and relative price changes) affect subgroups of consumers in dif-
ferent ways is documented in a number of seminal papers. Michael (1979) shows that 
between 1967 and 1974, US households with low incomes, low levels of education as 
well older-aged households experienced higher than average inflation. Yet, according to 
this study, the differences were not persistent, suggesting that "in the long run no par-
ticular group of consumers suffers disproportionately from inflation" (Michael, 1979: 
45).  
Hagemann (1982) updates Michael's study for the period from 1972 to 1982. He finds 
that some components of consumption, especially food-at-home, energy as well as medi-
cal services, had price increases higher than average, implying that groups of consumers 
that devote a relatively large share of their expenditure on these items, experienced 
higher than average inflation. Based on this result, Hagemann identifies a number of 
population groups partitioned by various socio-economic variables (income, age, family 
type and size, education, ethnicity as well as location) that experienced group-specific 
price increases. Though Hagemann (1982) – as Michael (1979) before him – finds that 
within-group differences are generally more pronounced than differences in inflation 
between groups, he also finds some evidence for persistence. In particular, his results 
suggest that one-parent families headed by a male and households consisting of a hus-
band and a wife with children suffered most from inflation from 1972 to 1982.  
A few years ago, the US Bureau of Labor Statistics has constructed experimental price 
indices for elderly as well as for poor people. The main findings from these exercises are 
that for elderly people consumer prices rose somewhat faster than the average from 
1987 to 1993, which is due to their larger share of expenditure for medical care (Amble 
and Stewart, 1994), whereas the poor faced very similar trends as the general popula-
tion (Garner et al., 1996).  
Recently, Hobijn and Lagakos (2005) have computed group-specific 1987–2001 US infla-
tion rates for different parts of the population, e.g. poor vs. non-poor, whites vs. blacks 
and younger vs. elderly people. Their approach is to match the US Consumer Expendi-
t u r e  s u r v e y  c a t e g o r i e s  w i t h  c o r r e s p o n d i n g  C P I  c a t e g o r i e s .  L i k e  Amble  and  Stewart 
1996), they find that the cost of living has increased above average for elderly people 
                                                        
4 For a recent, less focussed (and therefore more extensive) overview, see Noll (2007).   59
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due to above average price increases for health expenditures. Moreover, poorer house-
holds were negatively affected by increasing prices for petrol, which represents a rela-
tively large share of their total expenditure. Finally, Hobijn and Lagakos (2005) find that 
household-specific inflation is characterised by a low degree of persistence. As a result, 
they argue that the CPI remains a useful measure for the cost of living for all groups, 
which confirms Michael's (1979) earlier conclusion.5 
In another study, Idson and Miller (1997) exploit US Consumer Expenditure Surveys 
reaching back to 1960 and find that household inflation is monotonically decreasing 
with the level of education. This result turns out to be reasonably robust and is mainly 
due to the different shares of expenditure for fuel and energy, where price increases 
verall CP have been larger than o I inflation. 
Two recent studies by Chiru (2005a, 2005b) also refer to North America. Chiru com-
pares group-specific inflation rates in Canada between 1992 and 2004, experienced by 
(a) the top and the bottom household income quintiles and (b) seniors aged 65 and 
above vs. the rest of the population. Chiru finds that the low-income group was facing 
slightly higher inflation over this 13-year interval. Yet, a decomposition of relative price 
changes over time reveals considerable differences. Initially, the low-income group ex-
perienced lower inflation for about two years. Thereafter, however, the group-specific 
price increases started to accelerate and exceed those for better-off households. With 
respect to age, Chiru finds that seniors were confronted with price increases slightly lar-
ger than for the rest of the population. As these findings are to some degree due to items 
like rent and heating, it is not surprising that the results vary considerably across Cana-
dian regions. 
Apart from these analyses related to evidence from the US and Canada, a number em-
pirical studies have also been conducted for other regions, notably for European coun-
tries. We discuss these studies in turn. 
Livada (1990) analyses household-specific inflation rates in Greece between 1981 and 
1987 and finds that well-off single households as well as childless couples experienced 
the highest inflation during this period. This is a striking finding. If this inflation pattern 
is a persistent phenomenon, it would lead, ceteris paribus, to decreasing inequality in 
real terms, whereas most other studies find inflation biases against household types that 
tend to be poorer than the average household, implying a worsening income distribu-
tion. 
Crawford and Smith (2002) compute group-specific inflation rates for the UK between 
1976 and 2000. They find that headline inflation does not adequately reflect the experi-
nce of the majority of households. In particular, over the full period, inflation rates for 
                                                        
5 It should be mentioned that the work by Hobijn and Lagakos (2005) is one of the prime references for 
the view that group-specific inflation rates are transitory and thus do not impair the validity of economy-
wide CPI measures to reflect the impact of inflation on consumer's purchasing power.   60
only 1/3 of the households fell into a range of 1 percentage point around the average 
rate, while in 1989, the share was as low as 9 per cent. Moreover, their results imply 
persistent differences in inflation, where non-pensioners, mortgage-payers as well as 
employed and childless households are affected by above-average inflation. This finding 
of persistence is in stark contrast to most other studies; it is particularly noteworthy 
since Crawford and Smith’s (2002) analysis covers a relatively long time period. 
Brewer, Goodman and Leicester (2006) conduct another study that is based on UK data. 
They look at the distribution of income along with inequality in spending. While their fo-
cus is mainly on poverty, Brewer, Goodman and Leicester also report an interesting ob-
servation, finding a significant difference between household expenditures and imputed 
consumption of housing. More specifically, they find that in countries where many re-
tired people live in owner-occupied dwellings (like the UK) with no outstanding mort-
gages, expenditure for and consumption of housing may differ considerably. This implies 
that inflation experienced by individuals is related to their life cycle since housing prices 
are likely to affect the elderly less than other age groups. 
Finally, we turn to some studies that focus on Germany. Noll and Weick (2004) examine 
data from the 2002 wave of the German Socio-economic Panel to identify some typical 
characteristics of elderly people. For our purposes, the most notable result is that – un-
surprisingly – elderly people are less likely to own a car; on the other hand, seniors are 
devoting a larger share of their ‘income’ to health-related expenditures.  
Noll and Weick (2006; 2007) exploit data from the 1983, 1993, 1998 and 2003 waves of 
the German Income and Expenditure Survey to analyse income and expenditure pat-
terns. They find that inequality is more pronounced in income than in consumption and 
report a narrowing gap between income groups as well as between former East and 
West Germany over time. Still, there remain significant differences with regard to age, 
income position and household type. Moreover, Noll and Weick confirm Engel's law by 
showing that, in the long run, households that are growing wealthier devote a diminish-
ing share of their expenditure to food, clothing and the like, while housing, transport, 
communication and expenses related to leisure time gain more weight. 
Rippin  (2006)  also  utilises  data  from  the  German  Income  and  Expenditure  Survey. 
Drawing on the 1998 and 2003 waves, she finds that group-specific inflation was lowest 
for families with one and more children, students, persons under the age of 25 as well as 
for higher income groups. She concludes that this result is mainly driven by relatively 
low tobacco consumption and the relatively low share of energy in the group-specific 
consumption baskets as well as by large shares for IT related expenditure. Rippin em-
phasises, however, that these findings may vary considerably across time and space. As a 
result, it would not be justified to claim that inflation in Germany is a (persistent) group-
specific phenomenon. 
Having surveyed a number of studies, two conclusions appear to emerge immediately. 
First,  practically  all  studies  report  significant  differences  in  group-specific  inflation 
rates. Second, the group-specific rates of inflation tend to vary considerably across space 
and time.   61
the average.  
Accordingly, to identify group-specific inflation rates during the euro changeover, we 
f o l l o w  p r e v i o u s  s t u d i e s  i n  c o n s t r u c t i n g  c o n s u m p t i o n  b a s k e t s  f o r d i f f e r e n t  h o u s e h o l d  
types and computing the corresponding price indices. In contrast to previous work, we 
focus particularly on evidence from the euro changeover; that is, our sample comprises 
countries that have adopted the euro, and the period of interest is centered on the win-
ter of 2002/3. Following the literature, we initially rely on Laspeyres-type indices which 
d o  n o t  r e f l e c t  a n y  s u b s t i t u t i o n  a c r o s s  p r o d u c t  c a t e g o r i e s  w h i c h  m a y  b e  c a u s e d  b y  
changes in relative prices. Therefore, these indices quantify the upper bound of inflation 
The  empirical  literature  is  less  conclusive,  in  contrast,  on  the  persistence  of  group-
specific rates of inflation. While most studies argue that there is no (or, at best, little) 
evidence of persistence, some find persistent trends. In view of the variety of results in 
combination with the fact that the time period covered by most studies is often not more 
than a decade, it is fair to conclude that the question in how far the average (or ’typical‘) 
consumer captured by the CPI is representative for different types of households for ex-
tended periods of time remains an open issue. Yet, there is little doubt that for shorter 
time spans of one or a few years, different types of households can be subject to signifi-
cant and economically substantial differences in the rate of inflation.  
Given that the time span around the euro changeover is rather short, we feel safe to con-
clude that price changes that have occurred during that period will have affected various 
groups of households differently. The body of empirical work that is based on pre-2002 
data,  however,  provides  little  guidance  for  predicting  which  types  of  households  in 
Europe have experienced higher or lower than average rates of inflation during the win-
ter of 2002/3.  
Finally, we briefly discuss some methodological issues. Most of the studies in the litera-
ture refer to Laspeyres-type indices; that is, they do not account for the substitution of 
goods that are getting relatively more expensive. More importantly, the inclusion or ex-
clusion of expenses or imputed consumption of owner-occupied dwellings remains an 
unsettled issue. Since some European countries have experienced a pronounced and ex-
tended rise of housing prices in recent years, an inclusion of related expenses will, ce-
teris paribus, lead to higher inflation rates for the affected groups of the population. 
Even if it is argued that housing represents to some degree an investment rather than 
pure consumption, households that buy into a buoyant market are still worse off in that 
they will have less disposable income for other expenses. Accordingly, households can 
be expected to have a rather broad perception of inflation that includes expenses for 
housing (Del Giovane and Sabbatini, 2006; Döhring and Mordonu, 2007).  
In sum, since we cannot readily identify persistent patterns of group-specific inflation, 
the  literature  on  household-specific  inflation  does  not  imply  any  specific  prediction 
about how particular population groups have been affected by the euro changeover. In-
stead, an appropriate answer to this question will have to rely on the analysis of empiri-
cal data for the relevant time period. Generally, groups of consumers that are character-
ised by expenditure shares that deviate substantially from the consumption basket of 
the CPI will experience inflation that deviates from CPI inflation to the extent that price 
movements in consumption categories where they reveal untypical patterns differs from   62
rather than providing a point estimate of the true price increases faced by a typical 
household. Hence, we base our analyses not only on Laspeyres-type indices. Moreover, 
we devote due attention to the question of how to reflect the cost of owner-occupied 
dwellings. In the following, we turn to our empirical exercises. 
b.2)  Construction of consumption baskets for different  
household types 
I n  a  f i r s t  s t e p ,  w e  c o n s t r u c t  h o u s e h o l d  t y p e  s p e c i f i c  i n f l a t i o n r a t e s  b a s e d  o n  g r o u p-
specific consumption baskets. To construct the time series, we rely on two sources: the 
"Household Budget Survey" data as published by Eurostat and the basket structures un-
derlying the "Harmonized Index of Consumer Prices" (HICP) on a national level. Both 
data sets will be combined later (see description below for details). 
Specifically, to construct inflation rates according to household characteristics, we rely 
on the following data: 
  •  price indices of good categories according to COICOP 2 level (due to limited 
availability of more disaggregated data for all EU 15 countries) 
  •  the spending structure according to certain characteristics (employment status 
of reference person, age, household size, number of children, income source) in 
1999 
  •  the spending structure on the aggregate level, annual data 1998 to 2006 
The inflation series are constructed using a chained Laspeyres index; that is, in contrast 
to traditional Laspeyres index calculations where the expenditure weights are held con-
stant for all periods, the weights are adjusted for every year which helps minimizing 
possible failures due to underestimated substitution effects. This approach is in line with 
i the computat on of the HICP. 
However,  as  the  household-specifi c  c o n s u m p t i o n  b a s k e t s  a r e  a v a i lable  for  only  two 
years, 1994 and 1999, there is a data problem. A possible solution is the use of HICP data 
which provides information about the changes in the aggregate (representative, median) 
basket. Therefore, we have opted for a two-folded procedure. On the one hand, we apply 
changes in the baskets in the aggregate level. On the other hand, we keep the relative 
distance of household-specific baskets to the overall basket constant at the 1999 level 
(the only point in time for which we can empirically investigate the differences in con-
sumption baskets due to data availability). 
More precisely, in the first step, we track the evolution of the HICP expenditure weights 
over time and apply the observed changes on the 1999 weights of the characteristics 
group. In the second step, those weights are applied on the respective price changes of 
the concerned goods basket and summed up to compute the inflation rate. Thereby, we 
obtain inflation rates for the different household characteristics in the different coun-
tries. 
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It should be noted, that while we use monthly price data for the calculations, the weights 
are always valid for one year. By using the formula above, we derive the annual inflation 
rates for each month between 1997 and 2006 for the different household groups within 
the different countries.  
Any household-specific inflation rate is therefore driven by one of the following three 
distinctive factors: 
  1.  The deviation of household-group specific weights in the baskets from the av-
erage basket, i.e. different weighting schemes. 
  2.  The individual prices of good categories (see section a) influence individual in-
flation rates differently via the differing weighting schemes. 
  3.  The change in the average basket itself over time (chain-index) influences all in-
flation rates. By way of construction, however, we are not able to investigate 
possible substitution effects due to the fact that we keep the relative basket po-
sition of a certain household type fixed. 
In the following, we analyze differences in household-specific baskets in 1999 as well as 
changes in the aggregate structure from 1999 to 2006. Then we turn to the analysis of 
household-specific inflation rates.6 
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6 In a separate subsection in the appendix to this section we analyse the sensitivity of results with regard 
to the recently published 2005 data vintage.   64
 
b.2.1)  Differences in household-specific basket structures 
As outlined above, the deviation of household-group specific weights in the baskets from 
the  average  basket  is  an  important  factor  which  drives  differences  across  socio-
economic group-specific inflation rates. 
The following categories of household characteristics were considered for the investiga-
tion:7 
  •  by employment status of the reference person (manual workers in industry and 
services, non-manual workers in industry and services, self-employed, unem-
ployed, retired, inactive population) 
s (0, 1, 2, 3 and more)    •  by number of active person
  •  by income quintile (1 to 5) 
  •  by type of households (single person, single parent with dependent children, 
two adults, two adults with dependent children, three or more adults, three or 
more adults with dependent children) 
  •  age of reference person (less than 30, 30 to 44 years, 45 to 59 years, 60 years 
and older) 
To make the trends comparable and easy to interpret, we calculate the differences in the 
1999 baskets to the basket underlying aggregate consumption. Since the baskets are 
normalized to one thousand, a 100 point positive deviation from the average implies 
that an extra 10 percentage points equivalent of the household-specific consumption 
expenditures is spent on this specific goods category compared to an average household. 
More generally, small deviations imply that the consumption basket of the respective 
ly stronger differences.  household is very close to the average, large deviations imp
The results are plotted on the following pages (Figure b.1
a
). 
In gener l, we observe some broad tendencies: 
  1.  The differences in the various household-specific consumption baskets across 
Europe are remarkable. This might be due to differences in the institutional 
structure (social security system, tax system, government-financed benefits), 
the income distribution, consumer preferences and the general level of devel-
opment of the countries. In general, the large and established EU member coun-
tries (Germany, France, Italy) as well as some smaller countries show less pro-
nounced within-country differences than Spain, Greece, Portugal, Ireland and 
United Kingdom. The reasons for these discrepancies may differ across coun-
tries – catching-up growth on the one hand and a more dispersed income and 
                                                        
7 Two further categories were not considered due to the limited availability of data for a reasonable set of 
countries, namely the degree of urbanization and the primary income source of households.    65
wealth distribution (incl. housing and owner-occupied dwellings) on the other 
hand. 
  2.  Broadly, households at the lower end of the income distribution, single house-
holds and households of unemployed/ retired persons spend a higher propor-
tion of income in the lower COICOP categories, while higher income households 
or equivalently households with more active persons in terms of labour market 
participation, spend higher fractions of their income in higher COICOP catego-
ries. 
  3.  In countries like Ireland, the United Kingdom and also Spain, the differences in 
consumption baskets with respect to the category "Housing, water, electricity, 
gas" are quite remarkable. 
  4.  There is a general shift towards higher COICOP category numbers – according 
to the ordering of the respective categories – over time (as shown for all coun-
tries in figure b.1, a–q, below). This shift might be due to an unevenly distrib-
uted increase in income in the recent decade (i.e., a shift of the median house-
hold  income  towards  higher  income  with  more  sophisticated  consumption 
structures). We discuss this observation in more detail below. 
There is an interesting feature in the construction of the aggregate (median) consump-
tion basket. As can be seen from the figures, the ’representative‘ household is in almost 
all countries very close to either: 
  •  a household with 1 active person,  
me distribution),    •  a household in the fourth quintile (60–80% in the inco
  •  a household with 2 adults and no dependent children. 
The data so far point to a certain ’middle-class‘ bias in the construction of the represen-
tative household consumption basket. In other words: the more different the households 
are from the country’s "Idealtypus" as defined above in their own socio-economic char-
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Note: The abbreviations used in the figures above and other figures are explained in detail in the Appendix 
(tables b.A.1-3, pp. 132f.). 
At this stage, we can form a hypothesis: looking at disaggregated data in section a), we 
find that prices of some product groups, mainly in the service sector, exhibit significant 
price increases during the euro introduction. Specifically, these categories are “Catering 
services”,  “Cleaning,  repair  and  hire  of  clothing”,  “Hairdressing  salons  and  personal 
grooming establishments”, “Repair of audio-visual, photographic and information proc-
essing equipment” and “Operation of personal transport equipment”. Therefore, house-
holds with a "larger-than-average" weight in these categories – typically higher-income 
households, households with several active persons involved in the labour market – should 
be prone to cash changeover related inflation effects. 
b.2.2)  Changes in aggregate consumption structure over time 
Shifts  in  the  aggregate  consumption  structure  influence  household-specific  inflation 
rates, too. Figure b.2 plots the fractions of different categories according to the relatively 
rough COICOP level 2 classification (see appendix) in all countries under investigation to 
make general trends visible (in per mille the weights always sum up to 1000). 
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There are several common trends all over Europe and some (minor) exceptions: 
  •  First, the portion spent on food (incl. non-alcoholic beverages), but also on al-
coholic beverages and tobacco, is steadily declining all over Europe. A common 
trend behind this seems to be the steady increase of average per capita income 
in most countries, intensified by a shift in preferences towards a more healthy 
lifestyle in a couple of countries.   75
  •  Second, the share spent on clothing and footwear decreases, while the expendi-
ture share for housing, electricity, gas and fuels is roughly constant – perhaps 
reflecting to an extent the increase in oil prices over the analysed time period. 
The share spent on transport is also roughly constant. 
  •  Third, the shares spent on health are increasing in most countries – but still the 
weight is low on an aggregate level. 
  •  Fourth, in a number of countries, the share spent on hotel and restaurant ser-
vices has increased. 
 Figure b.2 
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b.3)  Simulations of price developments 
We compute household-specific price indices for all categories for which this is reasona-
bly possible (filling empty cells by adding-up constraints if this is possible). Overall, we 
end up with 363 time series. To keep the headers of the time series short in presentation 
and calculation, we use a system of descriptors where the first part (SOC, ACT, QUINT, 
HH, … ) refers to the household categories we use (see section b.2.1), whereas the sec-
ond part refers to subcategories. A complete overview of all time series and a list of de-
scriptors can be found in the appendix.  
In this section, we analyse household-specific inflation rates expressed as deviations 
from the overall inflation rate as measured by the aggregate consumer price level (in 
percentage points). This procedure is in line with the hypothesis that household-specific 
effects matter insofar as certain households are affected differently from the median 
household (whose consumption pattern should provide the basis for the construction of 
a representative basket; see section b.2.1 for the implicit ‘middle-class’ bias observable 
in the data). Overall, we find that the inflation rates are quite similar in the overwhelm-
ing majority of countries and deviations appear to be low. To get an impression how 
large the deviations are across Europe and whether developments for Euro area coun-
tries  differ  from  those  in  non-Euro  area  countries,  we  present  cross-household-type 
standard deviations for each country at any point in time on the same scale (left); figures 
are shown below:8 
                                                        
8 One could argue that our 25 categories do not cover the income distribution or socio-economic charac-
teristics of a country in a representative way. However, since we use the same categories for all countries, 
the error should not matter much. Figure b.3 










































































































































































97 98 99 00 01 02 03 04 05 06
NL_SD
T espective charts show interesting results:  
  1.  In general, the standard deviations are impressively low (below 0.1 for the Euro 
he r
area, between 0.1 and 0.2 for the majority of countries).  
  2.  There are several outliers, most notably Ireland, Greece, and the United King-
dom (the latter especially in the 2000s). As we discuss below, this might be due 
to the strong cross-household dispersion especially in category "Housing, wa-
ter, electricity, fuels"    79
 
  3.  There is an increase in the dispersion of inflation rates around 2001/2002. 
However, this increase is also visible in Sweden and United Kingdom as well, 
suggesting a non-Euro related explanation. (For instance, food prices increased 
outh of Europe, oil price increase etc.).  in 2001 due to bad harvests in the s
Let us now turn to a more detailed analysis: 
  •  First, the left graph of Figure b.4 shows a complete overview of all deviations 
from the HICP for all countries over time to get an impression for the phe-
nomenon across countries and across time.  
  •  Second, to get an idea for which socio-economic factors the deviations are more 
pronounced and to find out whether there are individual inflation rates which 
differ  systematically,  an  easy-to-interpret  graphical  tool  is  us e d ,  t h e  B o x -
Whisker-Plot.9 The Box-Whisker-Plot summarizes information on the distribu-
tion of the respective series (first, second, and even third moments) and makes 
a panel of distributions comparable. For the overall sample, this plot is shown 
in the middle of Figure b.4. 
  •  Third, to analyze the effects around the euro changeover, we use again the Box-
Whisker-Plots but only for the period from 2001m1 to 2002m12 (to cover the 
period  before  the  changeover,  which  many  people  claim  to  be  ’infected‘  as 
well). 
 
                                                        
9 The median is plotted by a line in the centre of a box together with shaded areas denoting a significance 
area, a box denoting the borders to the first and third quartile, and a whisker denoting the inner fences 
(1.5 times the interquartile range). Data points with a circle denote near outliers, stars indicate a far out-
lier. Figure b.4 
s from HICP (left), Box-Whisker-plots (full sample, middle) and Box-Whisker-plot (2001–2002, right)  Deviation
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Looking at the Box-Whisker-Plots for the overall period, we observe the following: 
  1.  In the majority of countries, low-income households, households with no active 
persons in the labour market, unemployed, single households and pensioners 
are the population groups most strongly affected by higher inflation, though the 
difference is, on average, rather small. In fact, if the box of the Box-Whisker-Plot 
is taken as a strong and simple significance bound, inflation for these types of 
households is not different from average inflation.10 In contrast, higher income 
households, households with several active persons on the labour market and 
younger persons are less affected by inflation. 
  2.  This observation holds for the majority of countries in the Euro area but is simi-
larly true for the non-Euro area countries as well. However, there are a few no-
table exceptions, with Portugal being the most prominent one. 
Looking at the Box-Whisker-Plots for the period 2001/2002, the picture is as follows: 
  1.  Overall, the effect on inflation dispersion appears to be more pronounced than 
for the full sample. Again, the low-income, non-working groups or households 
with retired persons are the most strongly affected households. This conclusion 
holds for all large EMU countries but also for a number of smaller countries 
(Germany, France, Italy, Netherlands, Luxembourg, Austria, Belgium). Interest-
ingly, a similar pattern is observable for Denmark, Sweden and Finland, which 
points to non-changeover related reasons. 
  2.  There are a few countries where the opposite is true: Spain, Ireland and Greece 
among the EMU member countries and the United Kingdom. Here, high-income 
households seem to be affected more by price changes relative to the median 
h o u s e h o l d .  T h e  m a i n  r e a s o n  c a n  b e  p r o b a b l y  f o u n d  i n  t h e  d e v e l o p ment  of 
a house  nd real-estate prices, affecting types of households differently. 
  3.  There is a special effect in Germany (2003/2004) which mainly reflects the 
change in the financing of the ’health reform‘ in Germany so that individuals 
suddenly have to pay a 10€ fee each quarter at the doctor's. In practice, this is 
booked  as  a  dramatic  increase  in  household  expenditures  in  the  category 
‘health’ but hits different types of household quite differently. Since it is a one-
time effect, we do not discuss this aspect in detail. 
                                                        
10 The box of the Box-Whisker plot shows the range of the interquartile range. This is a robust measure of 
variance and by definition contains only the middle-50-percent of the distribution mass. A regular signifi-
cance test would include at least 95 percent. Therefore the criterion is much stronger than typical signifi-
cance tests. If the hypothesis has to be rejected by the graphical test it clearly will be rejected with any 
other test.  
  4.  Regarding the question if these effects can be attributed to changeover-related 
inflation, we are not able to confirm that those kind of households with higher 
shares of their expenditures in those categories which are hit by cash change-
over-related price increases, show higher inflation rates in general. In contrast, 
in most countries it is just the opposite: those in low-income categories suffered 
more. This raises doubts in the hypothesis that the temporarily higher inflation 
after 2002 might be due to the cash changeover effect. 
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ary around a mean of zero)? 
The investigation of differences might overshadow the fact, that even if differences in in-
flation  rates  are  small,  accumulated  differences  over  several  years  might  be  non-
negligable. How large are the accumulated differences?Question (1) is tested using two 
approaches. One of them is the approach developed by Hobijn and Franses (2000) which 
has recently also been applied by Busetti, Forni, Harvey, and Venditti (2006) to test for 
b.4)  Econometric evaluation of price effects for different  
households 
As we have discussed so far, there are several categories of goods whose prices were es-
pecially hard hit by the Euro changeover. Furthermore, differences in the consumption 
basket across socio-economic groups are detectable. Overall, the picture is in line with 
the results from previous studies. Besides that there are ’general‘ trends at work, shift-
ing the weights of certain categories in the aggregate basket which can either dampen or 
aggravate certain changeover-related price shifts. 
In the following, we analyse a number of issues in more detail applying rigorous econo-
metric techniques. 
e cl s W as ify the questions as follows: 
  1.  Can we identify certain inflation clusters or clubs across the socio-economic 
groups, i.e., can we identify ’groups‘ of households with ’similar‘ inflation rate 
behaviour? Is there any sign that the variance of household-group specific infla-
tion across countries – measured as a difference to the aggregate inflation rate 
–  shows  signs  of  systematic  behaviour  (put  differently:  are  certain  types  of 
households more prone to higher variation of inflation). 
  2.  Is there a common driving force behind all individual inflation rates in each 
country? 
  3.  If the answer to question 2 is "yes", how is the behaviour of the cross-section 
variance  in  the  panel  of  household-specific  inflation  rates  which  is  not  ex-
plained by the common component (the main driving force for the variation in 
the panel)? 
  4.  How do the idiosyncratic components (i.e., the part of the household-specific in-
flation rate which is not covered by the common component) behave in the 
l o n g - r u n .  T o  p u t  i t  a n o t h e r  w a y :  A r e  t h e r e  a n y  h o u s e h o l d - s p e c i f ic  inflation 
rates which diverge from the common component in the longer-run and show 
no sign of mean-reversion (formally: are the idiosyncratic components station- 
clubs in the national inflation rates in the Euro area. This is used to test if there are cer-
tain clusters within each country. Furthermore, we employ as a second approach panel 
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regression techniques to test for similarities across countries. 
Questions (2) to (4) are tested using the PANIC approach (‘Panel Analysis of Nonstation-
arity in Idiosyncratic and Common components’) that has been recently developed by 
Bai and Ng (2001, 2004) to decompose non-stationary panels and panel unit-root tests 
(here, for reasons of simplicity, we rely on those tests where a test statistic for the model 
without a constant is easily available). 
A more detailed description and technical outline of the applied econometric methods 
can be found in the appendix. We turn directly to the results which we sort along the 
questions raised above. 
Question 1: Can we identify "clusters" in household-specific inflation rates as well as in the 
variance of inflation? 
In  a  first  step,  we  analyze  whether  we  can  find  a  systematic  pattern  in  household-
specific inflation rates, i.e., can we identify ’groups‘ of households with ’similar‘ inflation 
rate behaviour within each country. 
n  I le b.1 the results are shown which can be summarized as follows: 
  1.  The number of clusters is high; there are many "clusters" that consist of only 
one time series. This finding is in line with the hypothesis that systematic clus-
Tab  
tering does not seem to play any role here. 
  2.  The groups of households which were previously identified as groups affected 
by higher-than-average inflation are not systematically clustered. To visualize 
this result, we use red colour for the ’typical‘ low-income household groups 
(unemployed, inactive persons, no active person in the labour market, single 
households, old-age, first quintile). As one can easily observe, there are no sys-
tematic patterns (with a few exceptions). 
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Table b.1 
Results of clustering procedures 
   Cluster    
 Country  1  2  3  4  5  6  7  8  9  10  11  12 
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MIC1999… Aggregate basket based on micro-data, MAC2000…HICP basket  
In a second step, we run the following regression: we regress the difference of each 
household-specific inflation rate (i) to the respective HICP for a number of countries (j) 
t j i Y , ,  on a constant 
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α  and a number of Dummies  1 − i D . The estimations were performed 
in a simple pooled regression, the constant and coefficients on the dummies are re-
stricted to be the same across countries, we are therefore searching for similar effects 
across countries – using the efficiency gains from panel regression.11 The regression re-
sults can be understood in the following way. Since the number of dummies is smaller 
than the number of household-specific rates, we implicitly normalize the results to that 
missing rate. This base rate here was chosen to be the criterion "inactive" (which is 
automatically done by the procedure used here and in fact is not relevant for the overall 
result). We therefore ask: are certain households on average significantly different with 
regard to their inflation rate they face – measured against a somewhat arbitrarily chosen 
base rate. Negative and significant coefficients indicate that the rates are significantly 
lower and vice versa. 
 
                                                        
11 We also checked for robustness by using a fixed-effect model with and without time dummies as well. 
The results are similar.  
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Table b.2 
Panel regression results (level) 
Identifier C   oefficient
Implied average 
deviation from HICP 
(across all countries) 
actPers0  0   .0541*** 0.139 
actPers1  -0.0131  0.071 
actPers2  -0.0341**  0.050 
actPers3  -   0.0389*** 0.046 
age0_29  -0.0317**  0.053 
age30_44  -   0.0321** 0.052 
age45_59  -0.0166  0.068 
age60_  0   .0572*** 0.142 
hh2Adu  0.00551  0.090 
hh2AduCh  -   0.0398*** 0.045 
hh3Adu  -0.00800  0.076 
hh3AduCh  -0.310***  -0.226 
hhSing  0.0582***  0.143 
hhSingCh  -0 *  .0485** 0.036 
quint1  -0.0180  0.066 
quint2  -0.00632  0.078 
quint3  -0.00151  0.083 
quint4  -   0.00853 0.076 
quint5  -0.0116  0.073 
socEmp  -0.490***  -0.406 
socFree  -0.0260*  0.058 
socRetir  -0.265***  -0.181 
socUnemp  -   0.377*** -0.293 
socWork  -0.0172  0.067 
 
In general, this exercise confirms the findings of the previous analysis. First of all, sys-
tematic differences are small (indeed very small). Some exceptions can be found within 
the employment status categories: here we find systematic differences across Europe of 
the size of about half a percentage point. However, this is by far the largest deviation – 
all other deviations – even if they are significant – are quite small. 
Furthermore, the analysis reveals the pattern described above: people falling in certain 
categories – across Europe – seem to face a slightly lower inflation rate than the chosen 
baseline rate over the investigation period. This is true for households with persons ac-
tive on the labour market, households of a younger age, households with two or three 
adults and children but even for single households with children. In contrast, older age 
households,  single  households,  households  with  no  active  persons  f a c e  a  s o m e w h a t  
higher inflation. To illustrate the size of the effect, we calculated the implied average de-
viation of the respective group from the HICP as a benchmark over the ten years aver-
age. As can be seen, the highest effects for the categories "no active persons" and "age  
above 60" with an inflation rate which is across Europe on average of 0.14 percentage 
points higher. On the other side, people falling in the category "non-manual worker" faced 
a lower inflation rate – which indeed is remarkably low (0.4 percentage points on average). 
But also the "unemployed" in the categorical definition of the household-specific baskets 
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faced a lower inflation rate on average in Europe. 
In a second exercise, we also checked for systematic differences in the variance of infla-
tion across Europe. We did the same regression exercise with the only difference that 
the dependent variable was calculated as the standard deviation of the respective differ-
ence between the household-specific rate and the HICP. The question therefore is: do 
households face fluctuations of different order around the HICP? As a benchmark we re-
fer to the category "unemployed". 
Table b.3 
Panel regression results (S.D.) 
Identifier C t oefficien Implied S.D.
actPers0  0.00387 0.186
actPers1  -0.0436*** 0.138
actPers2  -0.0587*** 0.123
actPers3  -0.0636*** 0.118
age0_29  -0.0367*** 0.145
age30_44  -0.0547*** 0.127
age45_59  -0.0567*** 0.125
age60_  -0.0103*** 0.172
hh2Adu  -0.0342*** 0.148
hh2AduCh  -0.0628*** 0.119
hh3Adu  -0.0539*** 0.128
hh3AduCh  -0.0433*** 0.139
hhSing  0.0166*** 0.199
hhSingCh  -0.0324*** 0.150
quint1  -0.0343*** 0.148
quint2  -0.0437*** 0.138
quint3  -0.0468*** 0.135
quint4  -0.0494*** 0.133
quint5  -0.0260*** 0.156
socEmp  -0.00839** 0.174
socFree  -0.0517*** 0.130
socInact  -0.01 1*** 1 0.171
socRetir  0.0251*** 0.207
socUnemp   0.182
socWork  -0.0588*** 0.123
 
The answer is again yes and no. On the one hand almost all coefficients are significant 
which indicates that the differences in volatility are almost all significant. However when 
it comes to the volatility implied by these coefficients, the differences are of course visi-
ble but probably not as large as some people might expect. There is a number of low 
volatility categories – these are the some further above described as being close to the 
"median" household, i.e. households with 2 adults and one child, households in the mid- 
dle age, households with two or three active persons. On the other end of the spectrum, 
we see the retired, unemployed, older-age households which seem to face a somewhat 
higher volatility in the inflation rates. However the range is from 0.1 to 0.2 – which in it-
self is not a very large number. 
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Question 2: Is there a common driving force behind household-specific inflation rates?  
Our results indicate that there is indeed one common driving force which explains, in all 
countries, between 97 to 99% of the variation in each panel when principal component 
analysis is applied to the changes in inflation rates (a typical procedure to avoid mis-
specification due to non-stationarity issues). 
Table b.4 
Variance proportion in the panel of changes in household-specific inflation, 
explained by the first two common factors. 
  
Variance  
proportion of…  
Country 1 s r t facto 2n or d fact
EU15  0.993 0.005
Euro area  0.992 0.006
Belgium  0.989 0.008
Denmark  0.981 0.012
Germany  0.985 0.008
Ireland  0.981 0.016
Greece  0.982 0.012
Spain  0.985 0.010
France  0.992 0.005
Italy  0.983 0.014
Luxemburg  0.996 0.003
Netherlands  0.984 0.012
Austria  0.991 0.005
Portugal  0.977 0.017
Finland  0.974 0.021
Sweden  0.982 0.014
United Kingdom  0.976 0.017
 
The result is impressive. It is in line with the observation that deviations from the aggre-
gate consumer price changes are very small in most countries most of the time. How-
ever, this finding also implies that there is little evidence for persistent and lasting de-
viations from the common trend in inflation observable in the data. 
Question 3: How large is the cross-section variance in the panel of household-specific infla-
tion rates, which is not driven by the common factor? Is there a change in the dispersion 
over time? 
Both questions can be answered applying the procedure by Bai and Ng (2004). The proce-
dure is explained in more detail in the appendix. Briefly, we decompose the changes in the 
time series into the effect of the common component and the idiosyncratic components and 
accumulate the results to draw conclusions for the inflation rates.  
 
Figure b.5 gives an impression of the standard deviations across households for each 
country at any time in the sample, measured by the idiosyncratic components from the 
Bai and Ng (2004) procedure. Figure b.5 is roughly comparable to Figure b.3; the main 
difference is that here the reference series for calculating the standard deviation is not 
the deviation of each individual inflation rate from the aggregate inflation but from the 
first principal component inherent in all inflation rates. 
Figure b.5 
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As one can see, the picture is roughly similar: The standard deviation is low for most 
countries (maybe a bit higher than in the previous experiment). More notably, the in-
crease in dispersion around 2001/2002 that is detectable for several countries can also  
be found in Sweden and UK. The variance seems to be fairly stationary for most coun-
tries – a fact we will test rigorously later. 
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Question 4: Are the idiosyncratic components stationary?
In a next step, we proceed by testing the stationarity of the idiosyncratic components 
around a mean of zero using panel unit root tests (as explained in more detail in the ap-
 
pendix). 
The overall result points to strong evidence for stationarity around a mean of zero: This 
finding is in line with the hypothesis that deviations from the common component are 
non-systematic in the long run, mean-reverting and do not last forever. In most coun-
tries, it seems to be indeed a largely non-systematic phenomenon which groups are hit 
by certain inflation shocks. 
The major exception is evidence for the United Kingdom where the house price and real-
estate price boom of the past decade seems to have led to a long-lasting decoupling of 
certain household-specific inflation rates from the common trend. To some extent, such 




Unit Root-Tests of idosyncratic components 
   Test                      
   Levin, Lin & Chu  Breitung  AD her Ch )  F (Fis i-Square PP her Chi )   (Fis  Square
  C o u n t r y   a t .   u e a t .   u e a t .   u e a t .   u S t p - v a l  S t p - v a l  S t p - v a l  S t p - v a l e 
EU15  -7.143  0.000  -2.061 0.020  100.998  0.000  83.055  0.000 
Euro area  -8.089  0.000  -3.764  0.000  121.534  0.000  115.280  0.000 
Belgium  -8.807  0.000  -6.842  0.000  164.685  0.000  234.952  0.000 
Denmark  -9.541  0.000  -4.746  0.000  167.249  0.000  160.211  0.000 
Germany  -8.676  0.000  -5.487  0.000  131.182  0.000  136.860  0.000 
Ireland  -7.900  0.000  -5.814  0.000  136.794  0.000  150.291  0.000 
Greece  -4.334  0.000  -0.045 0.482 70.630 0.029 68.877 0.040 
Spain  -5.360  0.000  -0.028 0.489  118.944  0.000  109.100  0.000 
France  -7.413  0.000  -3.249  0.001  113.195  0.000  127.968  0.000 
Italy  -9.271  0.000  -4.842  0.000  160.247  0.000  154.174  0.000 
Luxemburg  -6.053  0.000  -2.968  0.002  121.829  0.000  130.664  0.000 
Netherlands -7.924  0.000  -4.589  0.000  123.260  0.000  126.775  0.000 
Austria  -7.957  0.000  -4.322  0.000  137.478  0.000  154.908  0.000 
Portugal  -7.935  0.000  -4.390  0.000  147.274  0.000  156.200  0.000 
Finland  -11.139  0.000  -5.969  0.000  195.640  0.000  196.530  0.000 
Sweden  -8.385  0.000  -2.615  0.005  130.584  0.000  157.158  0.000 
United 
Kingdom  3.265 1.000 -3.232  0.001  14.302 1.000 18.157 1.000 
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age point in Spain. 
  •  For the third group (Netherlands, Finland, Sweden, UK, and mostly pronounced 
Ireland), the general tendency, that poor and elderly faced a higher inflation, 
holds similar to the first group, but the size of the effect is more pronounced. 
The effect is on average about twice as high as in the first group for most coun-
tries. The effect is about three to four times as high for Ireland. The most obvi-
ous explanation stems from the above-mentioned observation that in Ireland, 
this might be due to the strong cross-household dispersion especially in cate-
gory "Housing, water, electricity, fuels". 
Question 5: How large are the accumulated inflation differentials? 
Even if the differences between household-specific inflation rates are in general small 
and econometric procedures typically do reject the hypothesis that these differences are 
lasting, it might be interesting for policy makers however to see how large the accumu-
lated differences over the last decade were. Even more interesting, such a calculation 
makes national differences possibly more pronounced and visible. We therefore accu-
mulated the inflation differentials for different time horizons (1997–2006, 1999–2006, 
2002–2006) with the idea to see if certain tendencies have been amplified or dampened 
after the cash changeover. To have a better interpretation of the data, the accumulated 
differences are re-scaled in such a way that they now reflect the percentage point differ-
ences  in  price  levels  between  the  HICP  and  the  respective  price l e v e l  f o r  d i f f e r e n t  
household groups. 
First and foremost, looking at EU15 or Euro area data, the accumulated differentials are 
small. Over a 10 years horizon, the differences are far less than 1 percentage points (for 
the Euro area as a whole even less than 0.5 percentage points). Certain spikes point to 
these types of households which were already identified above as having been more 
prone to higher than average inflation – poor, single households without children, eld-
erly. Other types of households faced somewhat lower inflation than the HICP indicated, 
single households with children (possibly due to means-tested assistance), households 
with more than one active person on the labour market, households with 2 adults and 
children for example. On average, the accumulated effect for Europe as a whole is quite 
moderate.  
The picture is different if we look at member state levels. We observe three groups of 
countries.  
  •  In the first group (Belgium, Denmark, Germany, Greece, France, Italy, Luxem-
burg, Austria) the effects are small but somewhat higher than for the EU15 or 
the Euro area. In general, the tendencies explained above hold: poor and elderly 
people as well as single households were somewhat more prone to inflation in 
the last decade. In general, however, the effect is quite small. In some of these 
countries  –  Germany,  e.g.,  –  higher  income  households  also  faced  a  slightly 
higher inflation than the median household over the sample. 
  •  The  second  group  (Spain,  Portugal)  consists  of  countries  were  middle-  and 
higher income groups faced higher inflation over the sample. Here indeed, a 
(mild) cash changeover effect might be at work. The effect is in the range of 1–
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We can draw the following conclusions: 
  1.  Household types differ in the weighting schemes as measured by their con-
not  sumption baskets. It is  a priori clear whether these differences lead to a 
pronounced and lasting deviation of group-specific inflation rates from a ’rep-
resentative‘ basket.  
  2.  The empirical evidence reveals that the differences are the more pronounced 
he m r  socio-economic characteristics from 
 ’m ia
t o e different households are in their
a ed n‘ household. A country’s median household is in almost all cases very 
close to either: 
      •  a household with 1 active person,  
      •  a household in the fourth quintile (60–80% in the income distribution), 
or  
      •  a household with 2 adults and no dependent children. 
  3.  In the majority of countries, low-income households, households with no active 
persons in the labour market, unemployed, single households and pensioners 
are the groups most strongly affected by higher inflation, although the effect is, 
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on average, small. In contrast, higher income households, households with sev-
eral active persons on the labour market and younger persons are less affected 
by inflation.  
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  4.  The euro changeover in 2002 is accompanied by an increase in inflation disper-
sion. This increase, however, is neither very pronounced when compared to 
other episodes nor is it obvious that there is a clear causality to the changeover 
(Sweden and UK show an increase in dispersion of similar magnitude). 
  5.  The results of the econometric tests so far do neither point to clustering nor to 
a lasting divergence (non-stationarity) of group-specific inflation rates from ei-
ther the aggregate inflation rate (HICP) or the ’common component’. Further-
more, the ’common component‘ (the first principal component) explains the 
overwhelming bulk of the variance in the panel of group-specific inflation rates 
in almost all countries. 
  6.  The calculation of accumulated differences showed, that with the exception of 
some  Nordic  and  Anglo-Saxon  countries  the  differences  are  quite  moderate 
over a 5 to 10 years horizon. Nevertheless, there is evidence that in the period 
under investigation the poor and the elderly faced a somewhat higher inflation. 
The  evidence,  however,  is  not  limited  to  Euro  area  countries  and  the  cash 
changeover event can therefore not be blamed to be responsible for that evi-
dence. Food, energy and housing prices seem to be the main driver. In the “out-
lier” countries Ireland and UK, the house-price-boom related inflation factors 
might be at the root of astonishingly high accumulated inflation differentials 
over the last decade. 
  7.  Interestingly, countries with real-estate price booms (United Kingdom, Ireland, 
Spain) seem to deviate in some tests. This should be further investigated but is 
beyond the questions raised in this report.  
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September: 32–42. 
Hagemann, Robert P. (1982): The Variability of Inflation Rates across Household Types, 
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Appendix 
Box 1  Sensitivity Analysis: 1999 versus 2005 data vintage 
D u ring th e  p erio d , w h en th e fin al report was prepared, Eurostat made a number of 
newly calculated household-specific consumption baskets available. The actual wave of 
data now refers to 2005. We therefore used the new wave of COICOP-based consump-
tion baskets (the weights), to perform a sensitivity analysis on how this might affect the 
calculation of household-specific inflation rates. 
a)  Comparison of weights of the data sets used in the interim report 
and the newly published 2005 weights 
As  a  first  exercise,  we  compared  the  weights  used  so  far  (see  above)  with  the  new 
weights based on the 2005 wave. So far, we used a hypothetical consumption basket 
which on the one hand follows the changes of the weights as measured for the aggregate 
consumer over time – therefore the weights for the aggregate or representative con-
sumer follows the HICP chain index – and on the other hand kept the relative distance of 
the household-specific weights to the aggregate consumer constant at its 1999 position. 
The new data set gives now more detailed information for 2005, so we can evaluate the 
error. 
A first inspection of the new data, however shows, that the data are preliminary and far 
from being complete. We therefore decided to leave out all the categories with obvious 
problems – this was relevant for Italy, Euro area, EU 15, Sweden, Luxembourg and espe-
cially for the age categories. We then computed the differences in weights.  
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Figure b.A.1 
Euro area: Differences in weights between 1999 and 2005 (as a fraction of 1000) 
 
Remind that the basket weights are measured as a fraction of 1000. That implies that the 
highest observable deviation in the basket structure is less than 50 per mille or 5 per 
cent in the basket. To save space we do not report all. Closer inspection reveals that in 
the majority of countries the deviations are even smaller than the reported ones, the ma-
jor outliers with slightly higher differences are Ireland, Greece and Portugal. The differ-
ences in large Euro area countries like Spain, France are small; Germany as the largest 
country in terms of GDP weight is somewhere in the middle range. To sum up, from the 
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b)  Differences in inflation rates (distribution) 
As a second exercise, we did an experiment: For all household-specific characteristics, 
where we were able to get the weights, we calculated a household-specific index with 
constant 1999 weight and another one with constant 2005 weights. Both indices are 
somehow "imperfect" but by comparing both results, we can assess the scope for errors. 
This gives a total of 373 time series. We compute the differences in the results and graph 




Differences in household specific inflation rates (distributional aspects) 
 
Measured by the median the deviation is positive in general. However, for the median of 
the difference in all possible household-specific inflation rates, the effect is very small 
(0.1 – 0.2, rate against previous year). The remarkable outliers in 2001 and 2005 (1.5 to 
2 percent) are mainly due to differences on household-specific basket in Ireland and (to 










































c)  Ireland and Greece: a somewhat deeper look 
The obvious question arises: what might be behind the shifts in baskets which explain 
the deviations in Ireland and Greece. First of all, let's have a look at the shifts in baskets. 
These changes are by far most pronounced in the case of Ireland.   
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Figure b.A 3 
Differences in Weights 1999 to 2005: Ireland 
 
The most important factor here lies in the higher expenditures in the category "Housing, 
water, electricity…" in the range of about 5 to 10 percentage for an overwhelming num-
ber of household types. This is indeed large enough to explain significant differences in-
flation rates – keeping in mind that house prices in general but also rents increases re-































Food, and non-alcoholic beverages Alcoholic beverages and tobacco
Clothing and footwear Housing, water, electricity, gas and other fuels
Furnishings, household equipment and maintenance of house Health
Transport Communication
Recreation and culture Education
Hotels, cafes and restaurants Miscellaneous goods and services
sons suffered most since rents have a certain fixed-cost character. 
The resulting differences in inflation are quite large: 0.5 to 1 percentage points for the 
median household in 2001 and 2005 but 1.5 to 2 percentage points for those households 
which are affected mostly (inactive, retired, no active person, unemployed, elderly peo-
ple).   
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Figure b.A 4 
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Next, we turn to the case of Greece. This is interesting as a country in catching-up but 
n Ireland.  without a house price boom of the magnitude as i
Again, we inspect the changes in basket weights: 
Figure b.A 5 
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In the case of Greece, we observe the shift towards "higher" COICOP categories, namely 
" H o t e l s ,  C a f e s  a n d  R e s t a u r a n t s " ,  " R e c r e a t i o n  a n d  C u l t u r e " ,  " H e a lth",  "Clothing  and 
"Footwear" across all household types. The reason behind that might be found in the 
remarkable increase of GDP per capita level as well as demand elasticities which might 
reflect national characteristics. Interestingly, expenditures for food decreases, as well as 
for communication (the latter one is a fact observable in most countries due to strong 
competition effects) but also expenditures for "Housing, Electricity, …". This is in stark 
contrast to the results in Ireland. 
The resulting differences in inflation rates are smaller than in Ireland. 
Figure b.A 6 
Differences in inflation rates as implied by different weights (1999/2005): Greece 
 
The distribution of households affected by somewhat higher inflation is less clear than in 
Ireland. Higher-income households, households with 3 active persons and unemployed – 
all face a higher inflation rate. The fact that households at the higher end of the income 
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more-sophisticated-good-categories" effect. 
As a result of this exercise – and keeping the incompleteness of the recent wave of data 
in mind – we decided to stick to the old data set for the final report.  
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Table b.A.1 
Description of COICOP Categories 
Category Description 
c beverage cp1  Food, and non-alcoholi s 
cp2  Alcoholic beverages and tobacco 
cp3  Clothing and footwear 
g, water, electricity, gas and other fuels 
s, household equipment and maintenance of house 
cp4  Housin
cp5  Furnishing
cp6  Health 
cp7  Transport 
ation  cp8  Communic





Hotels, cafes and restaurants 
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Identifiers for socio-economic characteristics 
Consumption struc-





by employment status    SOC   
   manual worker    WORK 
   non-manual worker    EMPL 
   self-employed    FREE 
   unemployed    UNEMP 
   retired    RETIR 
   inactive    INACT 
by number of active 
ersons  p   ACT   
   zero    0 
   one    1 
   two    2 
   three and more    3 
by income quintile    QUINT   
   first    1 
   second    2 
   third    3 
   fourth    4 
   fifth    5 
by household type    HH   
   single person    SING 
  
single parent with dependent 
children    SINGCH 
   two adults    2ADU 
  
two adults with dependent 
children    2ADUCH 
   three or more adults    3ADU 
  
three or more adults w. dep. 
hildren  c   3ADUCH 
by age of reference 
erson  p      
   less than 30    0_29 
   30 to 44 years    30_44 
   45 to 59 years    45_59 




Availability of data according to household characteristics (using additive constraints to fill gaps) 
Country
European Union (15) Euro area Belgium Denmark Germany Ireland Greece Spain France Italy Luxemburg Netherlands Austria Portugal Finland Sweden United Kingdom
Consumption structure… Descriptor (level 1) Descriptor (level 2)
by employment status SOC
manual worker WORK
non-manual worker EMPL X X X X
self-employed FREE
unemployed UNEMP X X XX
retired RETIR X X X
inactive INACT




three and more 3






by household type HH
single person SING
single parent with dependent children SINGCH
two adults 2ADU
two adults with dependent children 2ADUCH
three or more adults 3ADU
three or more adults w. dep. children 3ADUCH X
by age of reference person
less than 30 0_29
30 to 44 years 30_44
45 to 59 years 45_59




In the following, we outline the specific approaches used to test the behaviour of the 
time series econometrically. 
 
The clustering approach of Hobijn and Franses (2000) 
The New Growth Theory allows for the possibility, that countries may not converge to 
the same level of per capita GDP, productivity or prices but instead sub-groups may 
form convergence clubs. Hobijn and Franses (2000) propose an algorithm for the identi-
fication of convergence clubs based on multivariate stationarity tests. The procedure has 
recently been applied to regional EMU inflation rates (Busetti et al., 2006). Applying the 
algorithm using a version of stationarity test which does not allow for an intercept is 
equivalent to identifying clusters around the same mean (Busetti et al., 2006, p. 15). The 
procedure has the nice feature that it is independent of the ordering of the series. It is 
however, not invariant to the number of series in that sense that including additional se-
ries may change the composition of clusters. 
The clustering algorithm (Hobijn and Franses, 2000, Busetti et al., 2006) is applied to a 
panel of all possible bivariate differentials in ULC growth rates and can be described as 
follows:12 
  1.  Denote  i k  as a set of indices of variables in cluster  * , n i i ≤ , where  * n n≤ de-
notes the number of clusters. Define  * P  as a significance level for the inclusion 
 in the clu . Proc
{ n k =
of a series eed with the following steps. 
e   s
ster
  2.  Initializ } ,..., 1 , n i i i = = o that each country/ variable is a cluster. 
  3.  For all  * , n
*
j i ≤ , such that  j i < perform a test whether  j i k k ∪  form a cluster ac-
cording to the criterion of a multivariate stationarity test on the contrast (here: 
by means of a multivariate version of the Kwiatkowski et al. (1992) test) and let 
j i P
, the resulting p-value of the test. Decide: If  *
, P P
j i >  for all  j i, then go to the 
end of the procedure. 
  4.  Replace cluster  i by  j i k k ∪  and drop  j k  where  k j i, i, j correspond to the most 
likely cluster (maximum p-value of the previous step); replace the number of 
clusters by  1 *− n  and go one step back. 
 5 .   T h e   r e s u l t i n g   n ∗ clusters are labelled “convergence clubs” (convergence to a 
common mean)) 
  6.  The procedure proceeds in testing for relative convergence (convergence to a 
stationary distance) by applying the same procedure with different p-values. 
 
                                                        
12 We did not experiment with bandwidth for the multivariate KPSS test as in the paper by Hobijn and 
Franses (2000) but used the proposed value instead.  
The PANIC approach of Bai and Ng (2004) 
Bai and Ng (2004) suggest a very useful approach to test for panel unit roots in the pres-
ence  of  stationary  or  nonstationary  common  components,  known  as P A N I C  –  P a n e l  
Analysis of Nonstationarity in the Idiosyncratic and Common components. The PANIC 
approach allows both idiosyncratic and common components to be integrated of order 
one, which makes it very flexible in testing panel unit roots. Since we investigate growth 
rates of prices, we assume a model with an intercept but without linear trend and fol-
lowing the notation of Bai and Ng (2004) our model is: 
F c X + + =
' λ   it t i i it e
where  it X  are  N i ,..., 1 =  observed household-specific inflation rates,  t F  is an unobserved 
vector of common factors and  it e  are unit specific idiosyncratic components. Both  t F  
and  it e  are allowed to be I(1) and for this reason the model has to be estimated in differ-
ences, where  it it X x Δ = ,  t t F f Δ = , and  it it e z Δ = , so we estimate the model: 
z + it t it f x =
using the method of principal components. However, we standardize the first differ-
ences before estimating in order to avoid possible distortions by volatile series in calcu-
lating principal components, see Bai and Ng (2001). In particular, we divide di enced 
tim ries by their empirical cross-sectional standard deviations. Estimated mmon 
fact  and idiosyncratic components are then obtained via cumulating for   and 
.
' λ  
ffer
e se  co
ors T t ,..., 2 =






is it z e
2
ˆ ˆ  
∑ =
t
s it f F ˆ ˆ
= s 2
where  i i it it f x z ˆ ˆ ˆ
' λ − =  are estimated residuals. Bai and Ng (2004) show that estimated fac-
tors and idiosyncratic components are consistent, in particular  ) 1 ( ˆ
2 / 1 2 / 1
p it it o e T e T + =
− −  
and  ) 1 ( ˆ 2 / 1 2 / 1
p t t o HF T F T + =
− − , where 
 
H  is a full rank matrix. This rate of convergence is 
fast enough to leave the asymptotic distribution of the ADF-test unchanged, if applied to 
estimated series  t F ˆ and  it e ˆ . So we can apply the univariate ADF-test as well as pooled 
unit root tests to estimated factors and idiosyncratic components respectively. Another 
important issue is determining the number of factors in PANIC framework. Bai and Ng 
(2002) suggest some information criteria. But accordingly to Bai and Ng (2002) our 
sample size is too small to work with the suggested criteria. Therefore we calculated 
fractions of total variation in the differenced data. In all cases we found one dominating 
factor and therefore restricted the number of common factors to one. 
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The unit root tests  
It is well known in the literature, that panel unit tests in a lot of cases have more power 
than individual tests. The panel unit root tests were performed using EViews 5.1 and the  
respective standard settings with regard to lag length (BIC) and bandwidth selection 
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(Newey-West using Bartlett kernel) were taken. More specifically, we applied: 
  •  Tests based on a common unit root process: here the methods of Levin et al. 
(2002) and Breitung (2000) were considered. 
  •  Tests  based  on  individual  unit  roots:  here  an  augmented  Dickey  and  Fuller 
(1979) test and the Phillips and Perron (1988) test in panel versions as pro-
posed by Maddala and Wu (1999) and Choi (2001) were considered. 
  
mechanisms, evidence turns out to be generally mixed.  
We begin our analysis by examining the dynamics in perceived and actual inflation over 
the  period  from  1996  to  2007.  Perceived  inflation  is  measured  by  the  EU  balance 
statistics; for actual inflation, we refer to the Harmonised Index of Consumer Prices 
(HICP) taken from Eurostat. For reasons of comparison, we use Sweden and the United 
Kingdom as control group. We find that the balance statistics of inflation perceptions 
tracks the dynamics of HICP inflation remarkably well for the period from 1996 to 2001; 
in  statistical  terms,  the  distance  of  the  mean  of  both  series  displays  a  stationary 
relationship. However, there is a measurable break in this relationship at the time of the 
introduction of the euro. In all EMU member countries, perceived inflation dramatically 
jumps upwards, implying a shift in levels in the distance between inflation perceptions 
and HICP inflation rates. While a temporary gap between actual and perceived inflation 
i s  n o t  u n u s u a l  ( f o r  i n s t a n c e ,  s i m i l a r  c h a n g e s  i n  t h e  d i s t a n c e  b etween  both  inflation 
measures  can  be  observed  for  the  United  Kingdom  in  2000),  the  magnitude  and 
persistence of the increase in perceived inflation are remarkable. Interestingly, while 
measures of actual and perceived inflation have converged again in Germany, Italy and 
the Netherlands, there is a persistent gap between both measures in France, Belgium, 
Greece and Finland. 
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c)  The phenomenon of perceived inflation 
Summary 
A core issue in the discussion about possible effects of the euro changeover on prices is 
the emergence of a sizable gap between official inflation rates as reported by statistical 
offices  and  inflation  perceptions  of  consumers.  The  behaviour  of  perceived  inflation 
d u r i n g  t h e  e u r o  c a s h  c h a n g e o v e r  h a s  b e e n  a l r e a d y  w e l l  d o c u m e n t e d.  Several 
explanations  to  rationalise  the  developments  in  inflation  percep t i o n s  a r e  p r e s e n t e d ;  
these explanations include:  
  •  the degree of macroeconomic (il)literacy influences the perception,  
  •  price movements of frequently bought products (which have been somewhat 
higher around the cash changeover) gain a higher attention, 
  •  there is an asymmetry in the perception of price increases relative to price 
decreases,  
  •  expected price movements influence actual perception,  
  •  complicated conversion rates might influence perceptions, 
  •  style and tone of media coverage are important channels of price perceptions 
(agenda setting). 
For  all  these  explanations,  some  supportive  evidence  has  been  presented  in  the 
literature.  Empirical  studies  typically  use  micro-level  price  and  survey  data;  other 
studies  present  results  from  experimental  designs.  Overall,  however,  the  relative 
importance of the various potential channel s is unknown; for some of the proposed We  also  explore  whether  differences  in  inflation  perceptions  are  associated  with 
differences in household-specific inflation rates. We find indeed evidence that “jumps” in 
perceptions are partly explained by differences in individual inflation experience. This 
finding holds for various types of households (divided by income group, income source 
and age). The effect has not only the expected sign; the results also show that the jump is 
considerably lower when the household-specific inflation rate is considered. This result 
t iv is remarkable since, as noted above, the quan itat e difference in inflation rates is small. 
Next, we investigate potential explanations for the observed jump in perc eptions. In 
particular, we test the impact of explanatory variables proposed in the literature on 
inflation  perceptions  in  Europe.  Our  baseline  regression  explain s  c u r r e n t  i n f l a t i o n  
perceptions with its own lagged value, the level of inflation expectations, HICP inflation 
and a dummy variable for the euro cash changeover. As inflation perceptions may have 
been blurred by inflation expectations, we control for this effect (using again data from 
the balance statistics). To test for the impact of current inflation, we employ both the 
HICP index as well as an out-of-pocket index (FROOP)13. In line with the literature, we 
f i n d  t h a t  b o t h  t h e  l a g  o f  p e r c e p t i o n s  a n d  c u r r e n t  i n f l a t i o n  e x p ectations  have  a 
significantly positive effect on inflation perceptions. In addition, actual inflation turns 
out to be a robust determinant of perceptions, except for Italy. A more notable result is 
that the persistence of inflation perceptions has increased dramatically in almost all 
countries after 2002. Before the introduction of euro notes and coins, the persistence 
coefficients ranged from about 0.4 to about 0.8. After the euro cash changeover, the 
d e g r e e  o f  p e r s i s t e n c e  r a n g e s  f r o m  a b o u t  0 . 6  t o  0 . 7  f o r  I r e l a n d  and  Austria  up  to 
estimates of about 1.0 for Germany, Italy and the Netherlands. This result implies that 
unexplained  shocks  to  perception  are  highly  persistent.  Moreover ,  t h e  e x p l a n a t o r y  
power of HICP inflation decreases dramatically. Furthermore, there is evidence that in 
s o m e  c o u n t r i e s  t h e  i n f l u e n c e  o f  e x p e c t a t i o n s  o n  p e r c e p t i o n s  h a s   increased.  That  is, 
i n f l a t i o n  p e r c e p t i o n s  b y  c o n s u m e r s  a p p e a r  t o  b e  i n c r e a s i n g l y  a f fected  by  their  own 
inflation expectations, while putting less weight on official price statistics. However, the 
results are not robust across countries; for the Netherlands and Austria, we observe that 
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expectations have become less important. 
To explore the relevance of media reporting for the dynamics in inflation perceptions, 
we perform a case study analysis for Germany on the role of media coverage for public 
inflation perceptions. We employ two measures of incoming news on inflation. First, we 
apply simple count variables that capture how often a specific terminology is mentioned 
in the media. The count measures are on the one hand obtained by searching through a 
standard  online  database  of  media  articles,  LexisNexis.  Second,  we  use  data  from 
Medientenor,  a  research  institute  that  analyses  media  articles  (TV  and  press)  and 
provides careful codification. From this source, we have obtained media data covering 
statements dealing with inflation which are at least five lines long (in case of printed 
media) and last at least five seconds (for television broadcasts). The coding is based on 
the standards of the media content analysis. We are provided with the overall number of 




13 See: http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-SF-09-015/EN/KS-SF-09-015-EN.PDF  inflation. Interestingly, we find that media reporting intensity and tone have indeed a 
significant impact on inflation perceptions. There is clear empirical evidence that the 
“teuro” debate in the media has driven inflation perceptions in Germany. In addition, 
news on prices materialise in inflation perceptions in an asymmetric manner, with news 
n having on av on rising inflatio erage much larger effects. 
Considering the economic magnitude of various determinants of inflation perceptions, 
media news outperform actual inflation numbers, especially in the second half of the 
sample.  Examining  the  impact  of  media  news  according  to  various  socioeconomic 
characteristics provides no conclusive evidence. In sum, we find empirical support for 
explanations of the gap between actual and perceived inflation, based on expected price 
movements, media coverage and the asymmetry of the reaction to price increases. In 
contrast, there is no evidence that macroeconomic illiteracy or the impact of frequently 
bought products have affected inflation perceptions. 
   139c.0) Introduction 
Part c) sheds light on the phenomenon of perceived inflation. It touches upon results 
presented in parts a) and to a lesser extent b). It comprises a literature review which is 
presented in section c.1). The developments of realised inflation and inflation perception 
are depicted and analyzed on an aggregate level in section c.2). To explore the reasons 
for the developments presented in section c.2), an econometric analysis is offered in 
section c.3). The analysis consists mainly of three parts. First, a panel study as well as 
individual  country  regressions  (c.3.i)  are  presented  to  investigate  determinants  put 
forward in the recent literature to be key drivers of inflation perceptions. In the next 
section  we  will  explore  the  connection  between  household-specifi c  i n f l a t i o n  r a t e s  
(section b) and inflation perception in more detail (section c.3.ii). Third, a case study 
(c.3.iii)  for  Germany  is  executed  which  specifically  analyses  the  role  media  plays  in 
driving and shifting inflation perceptions.  
c.1)  Survey of the literature on perceived inflation 
A central aspect in the discussion about possible effects of the euro changeover is the 
occurrence of the wedge between inflation and inflation perceptions of the consumers in 
the aftermath of the introduction of the new currency. While both series exhibit a strong 
and stable correlation in all countries before the euro introduction, a clear mismatch 
between both series emerges after the introduction of the euro mainly driven by an 
explosive rise in inflation perceptions – often manifested as a level jump. The behaviour 
of perceived inflation during the euro cash changeover has been well documented by 
Ehrmann (2006) as well as Döhring and Mordonu (2007). 
Although perceived inflation is not a well-defined concept, there are several reasons 
why one should care about any distortions in the perceptions of the public. Stix (2006) 
raises several arguments of them we highlight two. First, increased price perceptions 
m i g h t  h a v e  r e a l  e f f e c t s  i f  t h e  o v e r e s t i m a t i o n  o f  p r i c e  i n c r e a s e s  leads  to  an 
underestimation of the purchasing power of households and yields into a reduction in 
spending (see for instance Hofman et al., 2006). Moreover, inflation perceptions might 
feed into inflation expectations. Deteriorations in inflation expectation in turn would 
have consequences for wage claims and investment decisions. Evidence for a possible 
spillover from inflation perceptions to inflation expectations is provided by Fluch and 
Stix (2005). This view was recently supported by the survey of the Bank of England and 
the study by Blanchflower and Kelly (2008), who conclude that price expectations are 
influenced by past inflation experience. 
Acknowledging the relevance of inflation perceptions and observing a structural break 
in the formerly tight relationship between perceived and actual inflation, the strong rise 
in  inflation  perception  and  its  persistence  for  some  euro  countries  gave  rise  to  an 
  p
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extensive search and debate on the driving forces of inflation  erception. 
Several  explanations  to  rationalise  the  developments  in  inflation  perceptions  are 
presented in Fluch and Stix (2005), Eife and Coombs (2007) as well as Del Giovane and 
Sabbatini (2006). The following explanations are presented:     141
perceptions.  
A  further  explanation  –  which  is  closely  linked  to  the  above-mentioned  theoretical 
arguments  –  is  stated  by  Traut-Mattausch  et  al.  (2004).  The  authors  present 
  •  the degree of macroeconomic (il)literacy influences the perception,  
  •  price movements of frequently bought products (somewhat higher around the 
cash changeover) gain a higher attention, 
  •  there is an asymmetry in the p erception of price increases relative to price 
decreases,  
  •  expected price movements influence actual perception,  
  •  complicated conversion rates might influence perceptions, 
 tone of media coverage   •  style and  are important channels (agenda setting). 
With respect to macroeconomic literacy several studies provide evidence that people 
have difficulties assessing macroeconomic figures. Del Giovanne et al. (2008) conclude 
using survey data on consumers for Italy that a low degree of literacy on inflation and 
inaccurate price recall are significant in explaining extreme perceptions. Related to the 
literacy of macroeconomic figures is the ability to recall past prices. Cestari et al. (2007) 
demonstrate  the  limited  capabilities  of  Italian  consumers  in  recalling  past  price 
movements and argue that this might lead to distortions in inflation perceptions. Overall 
they referred to price far before the euro introduction using them still as a benchmark. 
Very  recently,  Blanchflower  and  Kelly  (2008)  in  a  study  of  report  a  widespread 
“illiteracy” and “innumeracy” among the general public. 
Two explanations for a “perception miracle” are embedded in the study by Brachinger 
(2006) and underlie the construction of his index of “perceived inflation” on behalf of 
the German Statistical Office. They are based on the works by Kahneman and Tversky 
(1979) and Burgoyne at al. (1999). The first argue that goods that are bought more 
frequently receive a greater attention than price changes in less frequent bought product 
groups. The latter argue that especially price increases are received more powerfully. The 
empirical evidence is mixed: based on micro data, Stix (2006) shows that people which 
are  confronted  with  price  increase  on  frequently  purchased  goods ,  w h o  h o l d  
expectations on price increases and who still convert all prices into their old currency, 
h a v e  s i g n i f i c a n t l y  h i g h e r  i n f l a t i o n  p e r c e p t i o n s .  A b o v e  t h a t  h e  argues  the  increase  in 
perception due to the euro cash changeover is more persistent if people meet these 
characteristics (expectations of future price increases and conversion into old currency). 
A recently published study using results from experiments in Berlin (Jungermann et al., 
2007) supports at least the theoretical arguments underlying the index constructed by 
Brachinger (2006). There is evidence that people perceive price increases and decreases 
er l a differently and that frequently bought goods receive a high evel of  ttention. 
On the other hand, Aucremanne et al. (2007) find little empirical evidence that per-
ceptions are especially driven a frequent bought goods and services. Further evidence 
against the "Brachinger hypothesis" is provided by Döhring and Mordonu (2007). In 
their study they show that the newly created out-of-the-pocket expenditure HICP index 
does  not  perform  any  better  as  the  all-items  HICP  index  in  explaining  inflation    142
and push away consumer expectations from the best possible conjecture. 
All  the  channels  mentioned  above  are  likely  to  be  conditional  on  socioeconomic 
characteristics. Socioeconomic characteristics affect the consumption basket, the degree 
of macroeconomic literacy, individual inflation expectations and thereby move inflation 
perceptions and their accuracy. For instance low income households might face a higher 
proportion of "out-of-pocket" expenditures due to their consumption baskets, therefore 
these households are more prone to effects via price increases in certain retail sectors 
(food, transportation…). As the results from section b) showed, low income households 
were to some extent more prone to price increases in a majority of countries during the 
c a s h  c h a n g e o v e r .  T h e r e  a r e  f u r t h e r m o r e  s e v e r a l  s t u d i e s  t h a t  a r g ue  that  there  is 
substantial difference in assessing inflation perceptions between socioeconomic groups 
– which go clearly beyond the effects attributable to differences in consumption baskets. 
See for instance Bryan and Venkatu (2001) who show a clear gap in figures of guessed 
actual inflation for the US. Palmqvist and Strömberg (2004) prove that similar patterns 
experimental evidence that links high inflation perceptions to the existence of a priori 
expectations of price increases  before  the  cash  changeover.  Following  their  line  of 
a r g u m e n t a t i o n  p e o p l e  s e l e c t i v e l y  u p d a t e  o n l y  t h e  s h a r e  o f  i n f o r mation  that 
complements their own expectations. Thus, if they expect prices to rise, they will most 
likely focus on and react to upward price movements. This argumentation finds support 
in the micro level study for Austria by Stix (2006) and – to some extent – by the results 
of Döhring and Mordonu (2007).  
A further explanation is directly linked to the euro introduction itself explains the cross 
country  differences in  the  dynamics  of  perceptions  by  the different conversion rates. 
While the earlier arguments had some type of behavior in mind which is sometimes 
regarded as not in line with classical "rational expectation" approaches, the upcoming 
proposition assumes rational agents in the traditional sense but imputes that they have 
difficulties in information acquisition and processing. Agents might have problems with 
the  different  conversion  rate  and  furthermore  information  provided  might  have  a 
certain slant. Ehrmann (2006) argues that conversion rates matter for the reaction in 
perceived inflation. He observes that countries with least complicated conversion rates 
had lower inflation rates than countries which conversion rates were larger than 100. 
Finally, Kooremann et al. (2004) observe an increase in donations. This effect can be 
related to the phenomenon of "money illusion". Dziuda and Mastrobuoni (2006) find 
that the longer people stick to converting the euro prices into their old currency the 
more likely it is that they will overestimate current inflation. The obvious explanation 
for this phenomenon is that they neglect price increases that would have had happen if 
they had stick to their old currency.  
In addition to all mentioned effects, the style and tone of media reporting might induce 
distortionary effects. Del Giovanne et al. (2007) highlight, that media reporting might a 
huge proportion of the observable jump in perceptions. Lamla and Rupprecht (2008) 
analyse the impact of media reporting on consumers’ inflation expectations. They find 
that  media  reporting  deteriorated  the  gap  between  professional  expectations  and 
inflation expectations of consumers during the cash changeover period 2002. This effect 
is  likely to  be  driven by  a  media  bias.  In  order  to gain  attention and  increase  their 
returns media agencies concentrate on certain events negative events, e.g., high inflation    143
U.K. as countries within the EMU that have not adopted the euro.  
The following patterns can be observed. This balance statistics track the dynamics of 
HICP inflation remarkably well in the period from 1996–2001 – the distance of the mean 
exist  for  Sweden.  In  particular  they  find  a  u-shaped  relationship  between  inflation 
perception and age as well as income. People up to midst of their lifetime improve their 
inflation expectation which deteriorates when they become elderly. They show that a 
similar  pattern  emerges  not  only  for  inflation  perceptions  but  a l s o  f o r  i n f l a t i o n  
expectations. Aucremanne et al. (2007) find no significant difference in the response to 
the cash changeover between different groups. However, they did not possess the data 
necessary to test this hypothesis in a detail. Moreover, both Stix (2006) and Dziuda and 
Mastrobuoni (2006) argue that household income, education level or age are factors 
determining changeover-induced inflation perceptions. Malgarini (2007) enriches this 
discussion by offering insights on the relationship between personal characteristics and 
the overestimation of inflation. He shows that in line with the aforementioned studies 
socioeconomic  characteristics  matter  for  the  degree  of  overestimation  of  inflation 
figures.  He  notes  that  the  degree  of  overestimation  is  lower  the  higher  the  level  of 
education is. Furthermore, he shows that more optimistic respondents are prone to a 
lower degree of overestimation. Blanchflower and Kelly (2008) report very high "non-
response" rates to inflation perceptions in surveys among the least educated, females, 
poorest and younger individuals. Furthermore, groups with "biased" perceptions form 
"biased" expectations as well. As Blinder and Krueger (2004) – in a survey for the US – 
show, people receive the bulk of information from media usage (TV mainly, with a large 
distance  followed  by  newspapers),  b u t  d o  n o t  a c t i v e l y  s e a r c h  f o r  information  on 
economic issues. People with higher income as well as higher education are in general 
better informed. Furthermore, ideology plays a large role in the formation of public 
beliefs. This finding was recently reinforced in a survey by the University of Michigan 
(Curtin, 2007). Therefore the different usage structure of media by different household 
types might play an important role in explaining differences in perceptions. Information 
processing capacities – which are possibly not independent from educational status – 
a r e  s t r e s s e d  a s  a  f u r t h e r  s o u r c e  o f  d i f f e r i n g  p e r c e p t i o n s  i n  t h e  literature,  see  Sims 
(2003). With respect to inflation expectations, Inoue et al. (2006) provide evidence that 
the response of consumers’ expectations on news on inflation depend on the level of 
education. Bryan and Palmqvist (2005) test the near rationality of inflation expectations 
between  countries  using  micro-level  data.  Summing  up,  the  literature  suggests  that 
higher educated and high income individuals are less prone to deviations from HICP 
figures. 
c.2)  Developments of perceived and actual inflation  
I n  t h i s  s e c t i o n  w e  p r o v i d e  a  d e s c r i p t i v e  o v e r v i e w  w i t h  r e s p e c t  t o  t h e  r e l a t i o n s h i p  
between perceived and actual inflation in the Euro area.  
Upcoming figures depict the dynamics of perceived and actual inflation over one decade. 
Perceived inflation is measured by the EU balance statistics and for actual inflation we 
refer to the Harmonised Index of Consumer Prices (HICP) as taken from Eurostat. We 
include all data available. Therefore, Luxembourg and Malta have been excluded due to 
data restrictions. For reasons of comparison we consider additionally Sweden and the    144
 
of  both  series  show  a  stationary  relationship.  However,  for  all c o u n t r i e s  o f  t h e  f i r s t  
cohort, a mismatch between observed and perceived inflation starting at the time of the 
euro introduction can be observed. In all euro countries perceived inflation dramatically 
moves upwards and there is a level shift in the distance between perception and HICP. 
Consequently the monetary union average (EU-12) reveals a similar pattern.14  
While a gap between HICP and perceived inflation as such is not a extraordinary event 
as can be seen both for countries that have adopted the euro and those that stayed out of 
the monetary union, see for instance the U.K. in the year 2000. The high increase which 
can be measured for all euro countries in the aftermath of the euro introduction and 
e s p e c i a l l y  t h e  p e r s i s t e n c e  o f  t h e  level  of  perceived  inflation  observable  for  several 
countries  are  substantial.  Convergence  between  both  measures  can  be  observed  in 
G e r m a n y ,  I t a l y  a n d  t h e  N e t h e r l a n d s  b u t  p er s i s t e n c e  i n  t h e  g a p  can  be  monitored  in 
France,  Belgium,  Greece  and  Finland.  For  an  excellent  overview  see  also  Ehrmann 
(2006) as well as Döhring and Mordonu (2007). 
Using  statistical  methods,  Döhring  and  Mordonu  (2007)  find  a  substantial  (and 
s t a t i s t i c a l l y  s i g n i f i c a n t )  b r e a k  i n  t h e  c o - m o v e m e n t  o f  b o t h  s e r ies  after  the  euro 
introduction.  Similarly  Lein  and  Maag  (2008)  observe  that  there i s  a  s u b s t a n t i a l  
heterogeneity between countries in that by how much actual inflation and perceived 
inflation are correlated. They also note that the precision of the assessment of inflation 
figures – i.e. the correlation between both figures – deteriorates if one considers the post 
euro phase. 
Looking at the comparison group, there is no substantial mismatch observable between 
both series. Thus, the majority of the increase in perception can be attributed to direct 
or indirect effects of the introduction of the euro. Notably, both Sweden and the U.K. 
show a rise in perceptions although not adopting the new currency. However, this may 
be  evidence  that  some  other  issues  besides  the  introduction  of  the  new  currency 
contributed to a rise in perceptions. Some of them we already touched upon in part a). 
T h o s e  a r e  f o r  i n s t a n c e  s h o c k s  t o  o i l  a n d  g a s  p r i c e s  b u t  a l s o  a  bad  harvest  that  has 
affected  food  prices.  They  might  likely  have  driven  the  perceptions  of  all  European 
countries. 
For  a  robustness  analysis  we  also  transform  the  qualitative  data  into  quantitative 
inflation figures. The perceived inflation rates are calculated using the method suggested 
by Carlson and Parkin (1975). This approach has lately been also applied by Forsells and 
Kenny (2005) as well as Lein and Maag (2008). All authors rely on a normal distribution 
to infer the absolute inflation numbers.15 The resulting figures which are not presented 
here exhibit a very high correlation with the original balance statistics (.95) and the 
qualitative conclusions are equivalent to the original figures.  
                                                        
14 For Italy the sharp increase seems to kick in with some delay.  
15 Although the quantification of the qualitative data has been criticized it has been applied by various 
institutions as for instance the Bundesbank. Figure c.1 




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































   151Figure c.2 
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c.3) Econometric  analysis 
In this section we are going to investigate somewhat deeper the reasons for perception 
jumps. In a first section, we are going to extend the approach by Döhring and Mordonu 
(2007) by looking at factors driving expectations (section c.3.i.). In contrast to Döhring 
and Mordonu (2007), here the focus is on panel as well as national level. 
In the next section we will explore the connection between household-specific inflation 
rates (section b) and inflation perception in more detail (section c.3.ii). This is done in a 
panel  framework  for  all  Euro  area  countries.  Furthermore,  we  use  a  case  study  for 
Germany to discuss the relationship between media reporting and inflation perception 
jumps. Due to limited data availability in this field, the latter issue is investigated for 
German data only, where the project team had access to a quite unique and rich data set 
on media reports (tone and volume, see section c.3.iii). 
c.3.1)  Factors driving the perception jumps: national and panel evidence 
This section tests the impact of explanatory variables proposed in the literature over-
  view on inflation perceptions. 
Our starting regression rests on the proposed testing setup by Döhring and Mordonu 
(2007).  We  estimate  the  current  perception  with  its  own  lag  value,  inflation 
e x p e c t a t i o n s ,  H I C P  i n f l a t i o n  a n d  a  d u m m y  v a r i a b l e  c o n t r o l l i n g  f o r  t h e  e u r o  c a s h  
changeover. As inflation perceptions may have been blurred by inflation expectations 
we employ inflation expectations. For both series, we rely on the balance statistics data. 
Following Forsells and Kenny (2004), we use a six month lag of expectations. Notably a 
12 month lag produces similar results. However, people might have a quite short-run 
memory. To test for the impact of current inflation we employ both the HICP index as 
well as an out of pocket index (FROOP). The latter index should reflect that perceptions 
could be more affected by prices of frequently purchased items. The dummy variable is 
constructed according to Döhring and Mordonu (2007). It has the value of zero until 
2002 and the value of one afterwards. We use monthly observations from 1998 to 2007. 
The results of the initial regressions are presented in Tables c.1 and c.2 as well as in 
igures c.3 and c.4.  F
 Table c.1 
Inflation perception drivers (HICP) 
Full Sample 
  E n re ...  stimatio sults for 
Variable  Belgium  Germany  Ireland  Greece  Spain  France  Italy  Netherlands  Austria  Finland  All Euro 
L.perception  0.830***  0.953***  0.804***  0.870*** 0.840***  0.863***  0.902*** 0.934***  0.793***  0.654***  0.913*** 
L6.expectation  0.004  0.089***  -0.123***  -0.060  0.021  0.081**  0.059*  0.009  0.001  -0.005  0.013 
Hicp  2.007***  1.836***  2.423***  1.519*** 2.140***  2.388***  2.203  1.680***  3.928***  1.845***  1.416*** 
Changeoverdummydoehring  2.007***  1.836***  2.423***  1.519*** 2.140***  2.388***  2.203  1.680***  3.928***  1.845***  1.416*** 
Constant  0.516  -3.639***  2.288*  -0.589  -2.704**  -2.908***  -3.547  -2.862***  -6.056***  -7.998*** -1.828***
Observations  122  122  122  122  122  122  122  122  122  122  1220 
<2002 
L.perception  0.662***  0.819***  0.810***  0.710*** 0.678***  0.806***  0.882*** 0.421***  0.442***  0.628***  0.834*** 
L6.expectation  0.175  -0.044  -0.084  -0.098*  0.198**  0.068  0.036  0.319**  0.266***  -0.146*** -0.012 
Hicp  4.295***  4.684***  2.459***  3.247*** 3.723***  4.813***  2.209  3.636***  8.406***  3.555***  2.428*** 
Constant  -1.960  -0.146  0.937  -1.572  -5.351*** -5.875***  -2.778  -5.627**  -18.107***  -9.782*** -2.471***
Observations  54  54  54  54  54  54  54  54  54  54  540 
>2002 
L.perception  0.853***  0.981***  0.629***  0.878*** 0.833***  0.684***  0.930*** 0.955***  0.742***  0.539***  0.935*** 
L6.expectation  -0.006  0.098***  -0.289***  -0.018  -0.006  0.013  0.082*  0.025  -0.061  0.060***  0.042*** 
Hicp  0.370  1.989*  2.891***  0.924  1.329**  -0.392  2.169  2.184*  1.028  1.737***  1.300*** 
Constant  6.943**  -4.445  14.324*** 5.593  4.693  15.276***  -1.580  -3.280***  9.089**  -4.936*** -0.725 
Observations  68  68  68  68  68  68  68  68  68  68  680 
*** p<0.01, ** p<0.05, * p<0.1 
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Table c.2 
Inflation perception drivers (FROOP) 
Full Sample 
   E n re ..  stimatio sults for .
Variable  Belgium  Germany  Ireland  Greece  Spain  France  Italy  Netherlands  Austria  Finland  All Euro 
L.perception  0.839***  0.951***  0.853***  0.902*** 0.817*** 0.891***  0.898*** 0.949***  0.808***  0.642***  0.921*** 
L6.expectation  -0.014  0.093***  -0.053  -0.049  0.034  0.076*  0.061*  0.027  0.063  0.013  0.024*** 
Froop  1.991***  1.762***  1.562***  1.195**  1.425*** 1.359***  1.259  1.276***  2.109***  1.470***  0.970*** 
Changeoverdummydoehring  4.019***  1.031  2.579***  5.335*** 4.594*** 4.206***  2.964**  2.091**  6.819***  4.313***  2.313*** 
Constant  0.143  -4.592***  -0.211  -1.605  -1.043  -2.829*** -1.359  -2.988***  -5.413***  -8.077***  -1.866***
Observations  126  126  126  126  126  126  126  126  126  126  1405 
<2002 
L.perception  0.720***  0.825***  0.861***  0.940*** 0.646*** 0.816***  0.942*** 0.547***  0.540***  0.583***  0.839*** 
L6.expectation  0.070  -0.048  -0.043  -0.101*  0.189*  0.078  0.025  0.367**  0.292***  -0.091**  -0.002 
Froop  4.121***  3.428***  2.044***  1.334**  2.528*** 2.992***  -0.038  2.023***  4.597***  2.717***  2.098*** 
Constant  -2.505  -0.459  -2.844  -1.234  -2.541*  -6.394*** 0.979  -6.049**  -14.918*** -10.215*** -3.051***
Observations  54  54  54  54  54  54  54  54  54  54  547 
>2002 
L.perception  0.874***  0.984***  0.650***  0.893*** 0.818*** 0.856***  0.916*** 0.971***  0.850***  0.569***  0.932*** 
L6.expectation  -0.012  0.104***  -0.246***  -0.020  0.006  0.061  0.079**  0.041  0.036  0.073***  0.050*** 
Froop  1.094**  1.854***  1.841***  0.839  1.150*** 0.498  1.498  1.647**  1.056  1.202***  0.808*** 
Constant  4.501  -5.297***  14.879*** 4.891  5.136*  5.194  0.238  -2.731**  2.901  -4.712***  -0.089 
Observations  72  72  72  72  72  72  72  72  72  72  858 
*** p<0.01, ** p<0.05, * p<0.1 
 Figure c.3 
nse of inflation perceptions after one S.D. shock (HICP)  Impulse respo
a) before 2002 
 
 
b) after 2002 
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nse of inflation perceptions after one S.D. shock (FROOP)  Impulse respo
a) before 2002 
 
b) after 2002 
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Overall, our results are in line with the literature.  
T a b l e  c . 1  c o n t a i n s  t h e  b a s i c  s p e c i f i c a t i o n  w i t h  H I C P  f o r  a l l  c o untries  estimated 
individually and as a panel. In the upper part of the table, we present the results for a 
model with the changeover dummy – which captures the perception jump as a break in 
the constant of the model. The middle and lower part of the table contain results for 
period before and after 2002 – to control if certain slope coefficients change. 
In general, the own lag of perceptions (descriptor = l.perception) is highly significant in 
almost all cases and shows that the perception are strongly correlated over time. The 
range of the coefficient varies from 0.4 to 0.8 in the basic model with HICP and from 0.6 
t o  c l o s e  t o  o n e  i n  t h e  m o d e l  w i t h  F R O O P .  M o r e o v e r ,  e x p e c t a t i o n s   (descriptor  = 
l6.expectation) affect perceptions significantly in a number of cases. However this effect 
seems  to  differ  across  countries  and  –  more  importantly  –  across  time.  In  addition 
inflation (descriptor = hicp) is a robust determinant of perceptions in almost all cases 
except Italy if we consider the full sample.  
There are some remarkable features in the regression results: first of all, the persistence 
of perception increased dramatically in almost all countries after 2002 compared to the 
pre-2002  values.  Before  2002,  the  persistence  coefficients  range d  f r o m  0 . 4  t o  0 . 8  
roughly. The degree of persistence after 2002 now ranges from 0.6 and 0.7 (Ireland and 
Austria) to the estimates of Germany, Italy and Netherlands with coefficient estimates 
around 1. This implies, that unexplained perception shocks are very persistent – even 
close  to  be  of  infinite  impact.16 S e c o n d l y ,  t h e  e x p l a n a t o r y  p o w e r  o f  H I C P  d e c r e a s e s  
dramatically. The perceptions are now somehow anchored to HICP figures in Germany, 
Ireland, Spain and Finland – but not in all the other countries. Furthermore, there is 
evidence  that  in  some  countries  the  role  of  expectations  for  the  explanation  of 
perception increased. Consumers seem to be affected by their own expectations and in 
p u t  l e s s  w e i g h t  o n  o f f i c i a l  f i g u r e s .  H o w e v e r ,  t h e  r e s u l t s  a r e  n ot  robust.  In  the 
Netherlands and Austria, we observe the counteracting effect – i.e. expectations become 
less important. 
In Table c.2 we replace the HICP with the index representing the out of pocket price 
dynamics  (descriptor  =  froop).  As  the  results  show  the  index  is  significant  but  the 
marginal effect is now smaller in most cases and on average. This is confirmed by the 
panel results for the periods before and after 2002. Thus we cannot infer that the out of 
pocket expenditures contributed more to the rise in the inflation perceptions than the 
all-item  HICP  index  –  or  could  be  regarded  as  the  main  source  fo r  t h e  j u m p  i n  
perceptions. In the second set of regressions we also observe the one of the trends as 
explained  before.  The  degree  of  persistence  increased  a  lot  in  almost  all  countries. 
However, the degree of anchoring to the inflation measure – here FROOP – is higher 
(even if the marginal effect on average was somewhat lower).  
 
16 A coefficient estimate of 1 would imply that each shock to perception has an infinite impact on the 
development of perceptions. To illustrate the differences across countries and across time, we used the following 
visualisation. We multiplied the estimated coefficient with the standard deviation of the 
specific variable. Thus, the resulting figures show the contribution of each variable to 
inflation perception after a "standardised" shock of a one unit standard deviation for 
each country and for both periods. As we observe, the lagged value  has  the  highest 
sistence of  impact. It can be regarded as a measure of per perception.  
In  general,  we  can  observe  three  trends  –  different  in  size  and i n  s o m e  c a s e s  l e s s  
pronounced:  first,  the  importance  of  perception  shocks  increased,  second,  the 
importance  of  inflation  measures  decreased,  third  the  effect  of  expectations  on 
perceptions is ambiguous. 
One important variable which may have also contributed to the sharp rise in inflation 
perceptions  has  been  neglected  so  far.  Del  Giovanne  argues  that  exceptional  media 
coverage could be an important determinant explaining the jump in perceptions. The 
case study on Germany will shed light on the importance of media reporting for the 
.iii).  dynamics of inflation perceptions. This exercise will be conducted in section c.3
In the upcoming section we will focus on the household-specific inflation rate. 
c.3.2) Household-specific  inflation rates and inflation perceptions 
As discussed in the introductory section, jumps in perceived inflation on an aggregate 
level  can  be  explained  by  a  variety  of  factors.  The  determinants  t h a t  m i g h t  h a v e  
c o n t r i b u t e d  t o  t h e  s h a r p  i n c r e a s e  o f  i n f l a t i o n  p e r c e p t i o n s  a r e :  p r i c e  m o v e m e n t s  i n  
frequently bought products, an asymmetry in the perception of price increases relative 
to price decreases, macroeconomic illiteracy, the (in)ability to recall past prices, ex ante 
price  expectations  and  finally,  increased  visibility  of  the  issu e  d u e  t o  h i g h e r  m e d i a  
coverage. 
Our data set allows for an interesting exercise: to what extent do jumps in perceptions 
mirror observable inflation dynamics on a household specific level? This is a piece of 
information which is lost if we only analyze the inflation dynamics on an aggregate level.  
In a first step, we therefore have to merge two of our data sets – the household-specific 
inflation rates as explained in section b) along the categories available from the HBS 
d a t a  o f  E u r o s t a t  a n d  t h e  b a l a n c e  s t a t i s t i c s  a c c o r d i n g  t o  c e r t a i n  socioeconomic 
characteristics. Unfortunately, the classification differs. We decided to focus on three 
categories  were  a  “matching”  was  reasonable,  namely  age,  employment  status  and 
income distribution. Details are given in Table c.3. In case of age categories, matching 
was quite frictionless as well as for certain employment status categories. In case of 
income, we decided to focus on the lower and upper categories and left out a category in 
the middle (Eurostat classification). This is justified as the aggregate inflation turns out 
to  be  very  close  to  the  inflation  faced  by  someone  in  the  middle  o f  t h e  i n c o m e  
distribution. 
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Table c.3 
Categories for merging the data sets 
 Eurost egory  at-Cat Household-Survey 
Category 
Merged Category 
0 – 29  16-29  Age = 1 
30 – 44  30-49  Age = 2 
45 – 59  50-64  Age = 3 
By age 
60+  65+  Age = 4 
manual worker  Ski rs  lled manual worke SocWork 
non-manual worker 








unemployed  U   nemployed SocUnemp 
By income  1st quintile  1st quartile  Q1 
 2 nd quintile  2  quartile  nd Q2 
 4 th quintile  3rd quartile  Q3 
 5 th quintile  4th quartile  Q4 
 
To shed light on the issue on how household's perception on inflation is affected either 
b y  t h e  a g g r e g a t e  i n d e x  o r  a  h o u s e h o l d - s p e c i f i c  i n f l a t i o n  r a t e ,  we  used  the  following 
”thought experiment”: 
As  Döhring  and  Mordonu  (2007)  showed,  the  data  for  most  countrie s  d i s p l a y  a  
remarkable jump in perceptions, which can statistically be tested for by introducing a 
step dummy. By using the index of frequently bought goods on a macro level the authors 
were not able to confirm that this explains much of the observable jump. Instead of 
looking at the aggregate data, for each household type we test, how much of the jump 
remains unexplained (is explained by the dummy only). On the one hand we do so by 
using the household-specific inflation rate, on the other hand we use the information 
from  the  aggregate  inflation  rate.17 T h e  d i f f e r e n c e s  s h o u l d  s h o w  u p  i n  d i f f e r e n t  
c o e f f i c i e n t s  f o r  t h e  d u m m y .  I n  t h e  c a s e  t h e  d y n a m i c s  o f  t h e  h o u sehold-specific  rate 
e x p l a i n s  t h e  ” j u m p ” ,  t h e  d u m m y  v a r i a b l e  w i l l  t u r n  o u t  t o  b e  s i gnificant.  In  case  the 
dynamics  of  the  household-specific  rate  do  not  explain  much  more  than  the 
development  of  the  aggregate  inflation  rate,  the  differences  should  be  of  minor 
importance. 
In a fixed-effect panel regression across all EMU member states and for each household-
specific category we regress the household-specific perception on the household specific 
inflation and the step dummy (model [1] in the table). This exercise is repeated with the 
 
                                                        
17 We avoided using both time series in the same regression due to the high level of multicollinearity 
involved here.   
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aggregate inflation rate as a regressor and including the step dummy again (model [2] in 
the table).18 
The results can be interpreted as follows:  
There is indeed some evidence, that the "jumps" in perception data (balance statistics) 
can  be  partly  explained  by  different  individual  inflation  experience.  That  holds  for 
several  household  groups  (2nd  and  4th  income  group,  unemployed  as  well  as  self 
employed, first and third age category) and in general the effect has the expected sign, 
the results tend to show that if the "right" inflation rate is considered, the jump will be 
considerably lower. This is in line with the observation from section b) that certain 
socioeconomic categories faced a somewhat different inflation dynamic around the euro 
cash changeover. 
However, the exercise reveals another important point: still, there remains a huge part 
n the jump unexplained for most socioeconomic categories.   i
 
 
18 The estimates are based on up to 17995 Observations covering the period 1997-2006. Table c.4 
Regression results fixed-effects model: income classes (Q1,…Q4) 
Endogenous variable = PERCEPTION  Q1  Q2  Q3  Q4 
   [1]  [2]  [1]  [2]  [1]  [2]  [1]  [2] 
Specific inflation (INFL)  5.93***    6.46***    7.20***    7.57***   
  (0.36)    (0.38)    (0.39)    (0.42)   
Aggregate inflation (MAC2000)    7.07***    7.44***    7.77***    8.54*** 
    (0.39)    (0.41)    (0.42)    (0.46) 
Cash changeover –Dummy  16.65***  17.17***  18.56***  24.65***  21.19***  18.51***  13.41***  19.84*** 
  (1.31)  (1.29)  (1.41)  (1.38)  (1.36)  (1.37)  (1.46)  (1.49) 
            
Difference between dummy coefficients [1] versus [2]  0.52    6.09  6.43    -2.68     
Note: Fixed effects regression with robust standard errors. Dependent Variable is PERCEPTION. Robust standard errors in parentheses. * significant at 10% level; ** significant at 5% 
level and *** significant at 1% level.  
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Regression results fixed-effects model: employment classes (SocEmp,…, SocWork) 
Endogenous variable = PERCEPTION  SocEmp  SocFree  SocUnemp  SocWork 
   [1]  [2]  [1]  [2]  [1]  [2]  [1]  [2] 
Specific inflation (INFL)  7.25***    8.10***    4.22***    7.52***   
  (0.44)    (0.44)    (0.47)    (0.47)   
Aggregate inflation (MAC2000)    7.42***    8.70***    5.66***    8.03*** 
    (0.44)    (0.47)    (0.52)    (0.50) 
Cash changeover -Dummy  30.14***  28.38***  20.60***  25.88***  14.18***  25.47***  25.68***  23.45*** 
  (1.66)  (1.47)  (1.59)  (1.59)  (1.72)  (1.68)  (1.61)  (1.67) 
              
Difference between dummy coefficients [1] versus [2]  -1.76    5.27  11.29      -2.23   
Note: Fixed effects regression with robust standard errors. Dependent Variable is PERCEPTION. Robust standard errors in parentheses. * significant at 10% level; ** significant at 5% 
level and *** significant at 1% level.  
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Table c.6 
Regression results fixed-effects model: age classes (1,…4) 
Endogenous variable = PERCEPTION  Age = 1  Age = 2  Age = 3  Age = 4 
   [1]  [2]  [1]  [2]  [1]  [2]  [1]  [2] 
Specific inflation (INFL)  5.83***    7.23***    7.42***    6.38***   
  (0.40)    (0.40)    (0.37)    (0.35)   
Aggregate inflation (MAC2000)    6.30***    7.65***    8.22***    8.16*** 
    (0.44)    (0.43)    (0.39)    (0.39) 
Cash changeover -Dummy  11.76***  28.74***  19.91***  27.34***  14.58***  28.58***  24.54***  25.39*** 
  (1.40)  (1.42)  (1.43)  (1.44)  (1.24)  (1.25)  (1.29)  (1.24) 
            
Difference between dummy coefficients [1] versus [2]  16.99  7.43  14.00        0.86   
Note: Fixed effects regression with robust standard errors. Dependent Variable is PERCEPTION. Robust standard errors in parentheses. * significant at 10% level; ** significant at 5% 
level and *** significant at 1% level.  
 
 In the next step, we estimate the average effect across all countries and all groups of 
h o u s e h o l d  m a k i n g  u s e  o f  a  f i x e d - effects  panel  regression  with  a  lagged  perception 
variable.19 For the sake of readability do not report the whole bunch of dummies here 
but focus instead of the change in the coefficient in the dummy explaining the perception 
"jump" in 2002.20 Model (1) again makes use of the household-specific inflation rates, 
whereas model (2) employs the aggregate inflation numbers. By looking at the results, 
we  can  guess  the  average  effect  of  using  the  household-specific i n f l a t i o n  o n  t h e  
perception jump. The value of the coefficient falls by about 45 percent – so about half of 
the  perception  jump  could  be  attributed  to  the  specific  experience  around  the  cash 
changeover when assuming that households observe the correct inflation according to 
their  official  basket  weights.  This  is  an  interesting  result.  Th e  d i f f e r e n c e s  i n  t h e  
individual  baskets  according  to  socio-economic  characteristics  are  not  very  large  in 
scope, however, the differences in the resulting inflation seem to deliver a non-negligible 
amount of explanatory power for the perception jump. 
Table c.7 
Regression results fixed-effects model: average effects 
Endogenous variable = PERCEPTION  Model [1]  Model [2] 
      
Lagged Perception  0   .834*** 0.832*** 
  (0.005)  (0.005) 
Specific inflation (INFL)  1   .590***  
  (0.075)   
Aggregate inflation (MAC2000)    1.830*** 
    (0.082) 
Cash changeover-Dummy  2.852***  5.122*** 
  (0.293)  (0.235) 
      
Difference between dummy coefficients [1] versus [2]  -2.270 
Note: Fixed effects regression with robust standard errors. Dependent Variable is  
PERCEPTION. Robust standard errors in parentheses. * significant at 10% level;  
** significant at 5% level and *** significant at 1% level.  
 
                                                        
19 As the Hurwicz bias converges with O(1/T) with T being the time dimension (120) we used standard 
fixe e. 
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d effects estimation instead of the Arellano-Bond type procedur
20 We include year, country and socioeconomic group fixed-effects.  
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c.4)  Perceived Inflation and the Media: A Case Study for Germany 
As explained above, o ne important variable which may have also contributed to the 
sharp  rise  in  inflation  perceptions  has  been  neglected  so  far  in  our  analysis.  Del 
Giovanne argues that exceptional media coverage could be an important determinant 
explaining the jump in perceptions. Can we confirm this? To answer this question we 
have to rely on data on incoming news on inflation which in a disaggregated level is only 
available for Germany. We employ two different sources and will thus be able to give a 
genuine assessment. First, we employ simple count variables that capture how often a 
specific terminology is mentioned in the media. The count measures are obtained by 
searching through LexisNexis, an online database of media articles. We use two popular 
t e r m s .  F i r s t ,  w e  c o u n t  t h e  a r t i c l e s  u s i n g  t h e  t e r m  “ T e u r o ”  –  w h ich  is  in  fact  a 
c o m b i n a t i o n  o f  e x p e n s i v e / ” t e u e r ”  a n d  e u r o  i n  G e r m a n  a n d  b e c a m e  very  popular 
(descriptor = teuro). In a similar manner, we count the expression “euro Introduction” 
(euro). While the latter has no particular implication for inflation perceptions as it just 
reminds  the  public  of  a  particular  event  related  to  their  curren c y ,  t h e  f i r s t  c l e a r l y  
presumes that inflation has been and/or will be rising as it has a clear and negative 
t connota ion. 
Second, we rely on data from Medientenor, a research institute that  analyses  media 
articles  (TV  and  press)  and  codes  them  carefully.  They  provide  us  with  media  data 
covering statements dealing with inflation which are at least five lines long in case of 
printed  media  and  last  at  least  five  seconds  for  television  broadcasts.  The  coding  is 
b a s e d  o n  t h e  s t a n d a r d s  o f  t h e  m e d i a  c o n t e n t  a n a l y s i s .  T h e  d a t a  contain  different 
specifications. We are provided with the overall number of reports in that given period 
and the amount of reports dealing with rising or falling inflation.21 
F i g u r e s  c . 5 – 9  p r o v i d e  a n  o v e r v i e w  o n  t h e  d y n a m i c s  o f  o u r  v a r i a b les  in  focus.  An 
important issue is how media coverage is related to current inflation. Figure c.5 depicts 
the HICP together with amount on reporting on the topic inflation (descriptor = SumAll). 
We can observe that in times where inflation was high the coverage intensity in the 
media  was  high.  See  for  instance  mid  2001  where  due  to  bad  weather  prices  of 
vegetables substantially increased, inflation jumped up and media coverage followed. 
Another example is the introduction of the euro in January 2002. Interestingly, we can 
simultaneously observe that there can be high media coverage without high inflation 
being present. Examples for this phenomenon can be found in mid 2002 as well as in the 
beginning of 2003. Thus, media coverage does not necessarily comove with inflation. 
 
21  I n  d e t a i l  f o l l o w i n g  n e w s  s o u r c e s  a r e  a n a l y s e d :  D a i l y  p r e s s :  F r a nkfurter  Allgemeine  Zeitung,  Welt, 
Süddeutsche  Zeitung,  Frankfurter  Rundschau,  Tageszeitung,  Bild,  Neue  Züricher  Zeitung,  Berliner, 
Volksstimmer, Sächsische, Westdeutsche Allgemeine Zeitung, Kölner Stadt-Anzeiger, Rheinischer Merkur; 
daily  TV- News:  ARD  Tagesschau,  T a g e s t h e m e n ,  Z D F  H e u t e ,  H e u t e  J ournal,  RTL  Aktuell,  SAT.1  18:30, 
ProSieben Nachrichten; weekly Press: Spiegel, Focus, Die Woche, Wochenpost, Welt am Sonntag, Bild am 
Sonntag, Die Zeit. Figure c.5 






















































To explore this issue further we disentangle all reports into coverage dealing with rising 
prices (descriptor = SumPos) and falling prices (descriptor = SumNeg) and plot them 
together with HICP in Figure c.6. We can observe that if inflation is rising, media reports 
that inflation is rising and the same vice versa. Thus, media agencies capture the overall 
d y n a m i c s  r i g h t l y .  H o w e v e r ,  t h e  a m o u n t  o f  r e p o r t i n g  d o e s  n o t  n e c e s s a r y  m a t c h  t h e  
magnitude of price changes. Comparing the spikes in 2002 and 2004  visualises  that 
although inflation was as high, the coverage in the media was very different. Moreover, it 
seems that there is a higher propensity to report more on rising inflation than on falling 
inflation. The latter result, that there is more reporting on “bad news” than on good 
news, is a common finding in the media literature (Hamilton, 2004). 
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A s  o u r  m a i n  v a r i a b l e  i n  f o c u s  i s  i n f l a t i o n  p e r c e p t i o n  w e  n o w  p l o t  t h e  m e d i a  d a t a  
(descriptor = SumAll) against the inflation perception series in Figure c.7. As we can see 
there are some incidences where high coverage is correlated with substantial increases 
in the perception measure for instance 2001 and 2002. However, the high coverage in 
the beginning of 2003 is followed by a decrease in inflation perceptions. To analyse the 
issue further we disentangle the amount of reporting into news on rising (descriptor = 
SumPos) and falling inflation (descriptor = SumNeg) as shown in Figure c.8. While the 
increases in 2001 and 2002 are driven by reporting on rising inflation indeed the fall in 
2003 is triggered by news on falling inflation. As the impact on inflation perceptions 
seems  to  be  rather  asymmetrically  distributed,  we  decided  to  include  the  media 
variables into our regression setup separately. 
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   169Finally, we employ the measure extracted from the LexisNexis database and counting 
the articles containing the wording “teuro” and “euro changeover“. Figure c.9 shows the 
relationship  between  teuro  and  inflation  perceptions.  The  sharp  rise  in  inflation 
perception corresponds with the repeatedly wording of “teuro”.  
Figure c.9 




























































We start the formal econometric analysis with the setup of the entry regressions from 
section c.3.i and include our media variables systematically (table c.2). In column (1) we 
add both count variables. While the regressors from the entry regressions remain stable, 
t h e  v a r i a b l e  a c c o u n t i n g  f o r  t h e  “ t e u r o ”  d e b a t e  h a s  a  s i g n i f i c a n t  positive  impact  on 
inflation perceptions. This is reasonable as there the main message of those articles was 
indeed to ”warn” the public of rising prices with respect to the introduction of the euro. 
Notably the discussion on the euro introduction itself reveals no such impact. As the 
HICP becomes insignificant, this implies that people obtain their information from the 
media and the inflation figure itself does not have significant additional information 
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value (see Curtin, 2007 and Blinder and Krueger, 2004). 
I n  c o l u m n  ( 2 )  w e  i n t r o d u c e  m e d i a  v a r i a b l e s  t h a t  c a p t u r e ,  h o w  m uch  articles  report 
r i s i n g  i n f l a t i o n  a n d  h o w  m u c h  r e p o r t  f a l l i n g  i n f l a t i o n .  N o t a b l y ,  o n l y  n e w s  o n  r i s i n g  
inflation seems to matter for the public as it increases the perceptions – there is a clear 
asymmetry. Furthermore, HICP does not add any explanatory power if media variables 
are  included.  Thus,  all  necessary  information  is  provided  by  media  agencies  which 
explain  the  figure  and  draw  implications.  Note  that  this  result  is  not  influenced  by 
multicollinearity among the regressors as the correlation between the regressors is well 
below 0.6. In columns (3) and (4) we split the sample again. Interestingly, media had no 
e x p l a n a t o r y  p o w e r  b e f o r e  t h e  i n t r o d u c t i o n  o f  t h e  e u r o .  O b v i o u s l y  there  was  no additional information provided by media companies that could not also be inferred by 
looking at the index figure of the HICP. In harsh contrast, after the introduction of the 
euro, consumers heavily relied on their past expectations as well as on the information 
provided by the media. This is in line with "agenda-setting approaches" which would 
imply  a  threshold  effect  –  once  the  reporting  on  a  certain  topic  achieves  certain 
e    "issue" and remains visible fo int nsity, it is perceived as an r a longer time. 
In  column  (5)  we  address  the  endogeneity  issue  between  perceptions  and  media 
reporting. One might argue that agencies might cater to the prejudice of their readers 
and therefore react to inflation perceptions. For this purpose we employ three stage 
least  squares  (3SLS)  techniques,  instrumenting  the  media  variables  with  their  own 
lags.22 Notably the results are unaffected and the coefficient estimate even increases in 
its magnitude. 
Table c.8 
Media and perceptions 
(1) (2) (3) (4) (5)
 <2002 >2002 3SLS
L.Perception 0.891*** 0.925*** 0.775*** 0.939*** 0.927***
(0.032) (0.025) (0.069) (0.036) (0.024)
L6.Expectation 0.161*** 0.162*** 0.002 0.166*** 0.171***
(0.050) (0.039) (0.082) (0.038) (0.050)
hicp 2.494*** 0.547 4.969*** 1.005 0.002





sumpos 0.169** 0.058 0.190*** 0.251**
(0.082) (0.108) (0.068) (0.122)
sumneg -0.054 -0.083 0.078 -0.182
(0.081) (0.100) (0.131) (0.203)
changeoverdummydoehring 1.646 2.888** 2.950**
(1.575) (1.104) (1.184)
Constant -5.293*** -4.770*** -0.725 -3.854 -4.255**
(1.738) (1.423) (2.403) (2.409) (1.764)
Observations 101 102 42 60 102
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1  
Similar to the exercise performed for the entry regression, we report the impact of each 
variable on inflation perceptions based on the impulse of a shock of one unit standard 
eviation. While Figure c.10 seems very similar to Figure c.3 it contains on interesting  d
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22 The method 3SLS is similar to two-stage least squares (2SLS/TSLS) but involves an estimation of the 
variance-covariance matrix. Similar as in seemingly unrelated regression (SUR) models, the 3SLS makes 
use of the cross-equations correlation of the disturbances. Thus, in comparison to 2SLS, 3SLS is more 
efficient, a relative advantage that increases with the strength of the interrelations among the error terms. 
3SLS is equivalent to a GMM approach if the errors are homoscedastic. further feature. The response to the “positive news” (= increasing inflation) variable is 
found to be much higher compared to the remaining explanatory variables. Thus, not 
only are media reports statistically significant but also economically important as the 
outreach any other variable put into this regression. 
Figure c.10 












Perception Expectation hicp sumpos sumneg
 
To fully account for the dynamics between the different variables, especially perceived 
inflation and media, we employ a vector autoregression (VAR) setup. As variables that 
a r e  e n d o g e n o u s  w e  d e f i n e  p e r c e i v e d  i n f l a t i o n  a n d  t h e  m e d i a  v a r i ables.  Exogenous 
variables are the six-month lag of expectations, HICP and the changeover dummy. We 
also  tested  monthly  as  well  as  yearly  dummies.  Notably,  monthly  dummies  have  no 
e f f e c t .  W e  u s e  f o u r  l a g s  s i n c e  t h e  c o m m o n  l a g  s e l e c t i o n  c r i t e r i a  were  inconclusive. 
Results are presented in Tables c.9 and c.10. Table c.9 shows the regression estimates 
while in Table c.10 the associated Granger causality tests are presented. From Table c.10 
w e  c a n  e x t r a c t  t h a t  l a g g e d  m e d i a  v a r i a b l e  s i g n i f i c a n t l y  a f f e c t s   perceptions  but  the 
reverse causality link is not statistically significant. This implies that although reverse 
causality might be rational and present it does not drive our results as the main channel 
is the link from media to inflation perceptions.  
   172Table c.9 
Vector Autoregression 
(1) (2) (3)
 Perception sumpos sumneg
L.Perception 0.803*** 0.311* -0.154
(0.105) (0.161) (0.118)
L2.Perception 0.199 -0.228 -0.013
(0.135) (0.207) (0.152)
L3.Perception 0.087 0.055 0.173
(0.136) (0.209) (0.153)
L4.Perception -0.144 -0.067 -0.004
(0.100) (0.154) (0.113)
L.sumpos 0.126* 0.378*** 0.099
(0.066) (0.102) (0.074)
L2.sumpos -0.102 -0.437*** 0.148*
(0.071) (0.110) (0.080)
L3.sumpos -0.038 0.115 -0.076
(0.072) (0.110) (0.081)
L4.sumpos -0.102* -0.287*** 0.125*
(0.061) (0.094) (0.069)
L.sumneg -0.121 -0.179 0.406***
(0.097) (0.149) (0.109)
L2.sumneg 0.104 0.267* -0.059
(0.105) (0.161) (0.118)
L3.sumneg -0.113 -0.125 -0.016
(0.105) (0.161) (0.118)
L4.sumneg 0.129 -0.067 0.148
(0.099) (0.151) (0.111)
L6.Expectation 0.183*** 0.088 0.075
(0.049) (0.076) (0.055)
changeoverdummydoehring 1.765 -5.160*** 0.568
(1.173) (1.803) (1.318)
hicp 2.367*** 7.089*** -2.745***
(0.836) (1.285) (0.940)
Constant -5.947*** -1.473 2.114
(1.704) (2.619) (1.915)
Observations 102 102 102
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1  
Table c.10 
Equation Excluded  F df df_r  Prob > F
Perception sumpos 2.513013 4 86 0.047426
Perception sumneg 0.972532 4 86 0.426892
Perception ALL 2.213312 8 86 0.033987
sumpos Perception 1.528253 4 86 0.201143
sumpos sumneg 0.971349 4 86 0.427536
sumpos ALL 1.174841 8 86 0.323649
sumneg Perception 0.893416 4 86 0.471559
sumneg sumpos 2.59415 4 86 0.041989
sumneg ALL 1.684462 8 86 0.113721  
   173F i n a l l y ,  w e  c o n d i t i o n  t h e  r e s u l t s  o n  t h e  s o c i o e c o n o m i c  c h a r a c t e ristics  of  the 
respondents. Results are presented in Table c.11. Variable Definitions are reported in 
the Appendix. 
The regressions represent mainly regressions estimated in Tables c.1 and c.2 – the main 
difference being that we use balance statistics calculated for certain groups separately. 
Note that we refrain from considering employment characteristics and focus on gender, 
earnings,  education  and  age.  While  earlier  studies  have  been  quite  clear  that  the 
uneducated, poor and older people have problems inferring the accurate inflation rate 
our  results  are  less  clear  cut.  Formally,  there  is  no  statistically  different  response. 
Nevertheless, some patterns emerge. For instance, the more educated people are the 
stronger is the link between HICP and inflation perceptions. Those groups also react to 
news on the "teuro" as well to news on rising inflation. On the positive side this implies 
that they strongly update on existing statistical figures. On the negative side, especially 
in the aftermath of the euro introduction they also reacted strongly to media reporting. 
With respect to gender, the estimated coefficients are very similar independent of the 
r e g r e s s i o n  s e t u p .  W i t h  r e s p e c t  t o  i n c o m e  a n d  a g e  n o  l i n e a r  t r e n d  is  observable. 
C o n c e r n i n g  a g e  i t  s e e m s  t h a t  t h e re  is  some  inverted  u-shape  relationship  between 
information income and perceptions. Those active in the workforce seem to respond 
stronger to news on inflation and published inflation numbers. Concerning income those 
in the 3 rd income quartile respond most to news on inflation as well as HICP. These 
results are partly surprising as one could have expected that for instance most educated 
people would have not responded to the “teuro” debate.  
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Table c.A.1 
Definition socioeconomic characteristics 
Socio Economic Characteristics
Code Consumer categories
TOT Total of the sample




































UK United Kingdom    179
analyse each product group separately 
W e  s u m m a r i s e  o u r  r e s u l t s  i n  t h e  f o l l o w i n g  T a b l e  d . S . 1 .  A  “ X ”  m e ans  that  we  find 
evidence for convergence in the respective group and country aggregate. We conclude 
d)  Cross-border convergence of prices since 
the euro changeover 
Summary 
We begin our empirical analysis by comparing the dynamics of product prices across 
countries. In particular, we aim to analyse whether the changeover to the euro has been 
accompanied  by  an  increase  in  market  integration  and,  thus,  a  decline  in  price 
d i s p e r s i o n  a m o n g  m e m b e r  c o u n t r i e s  o f  E M U .  T o  d o  s o ,  w e  e s s e n t i a lly  borrow  two 
econometric techniques from the literature on economic growth to estimate the extent 
of convergence. The concept of β-convergence implies that countries with a lower initial 
level  of  prices  experience  faster  subsequent  increases  in  the  price  level  (i.e.,  higher 
inflation). This implication is usually tested by regressing the change in prices on the 
initial  price  level.  A  negative  correlation  would  then  indicate  that  prices  grow  on 
average  slower  when  they  are  initially  high  and  vice  versa.  The  second  concept,  σ-
convergence, implies a decrease in the dispersion of price levels across countries. We 
test for this type of convergence by regressing a measure of price dispersion on a trend 
variable. Again, we would expect a negative coefficient if there is evidence of σ- price 
convergence. Whereas beta convergence only implies that countries with initially low 
price levels grow faster, σ- convergence implies that the countries´ prices converge to 
the same level. Hence, β-convergence is the weaker concept, in the sense that we could 
find β-convergence, i.e. countries with high price levels experience lower growth rates of 
price levels and countries with low price levels experience high growth rates, but that 
they do not converge to the same price level, which means that we do not observe sigma 
convergence.  On  the  other  hand,  if  we  observe  that  price  dispersion  decreases  (σ-
convergence),  we  must  also  observe  β-convergence.  Thus,  σ-convergence  implies  β-
c s   convergence, but not vi e ver a. 
We  disaggregate  the  data  in  several  ways.  We  distinguish  three  dimensions  of 
disaggregation: First, we look at the country aggregate dimension (that is, we analyse 
EMU countries and non-EMU countries separately). If we find convergence in EMU but 
al so  in  no n - EM U c o u ntrie s, w e d o  no t tre at  th e c o n ve rgenc e as  a r esu l t of th e eu r o  
introduction,  because  it  might  be  due  to  other  factors,  which  also  affect  non-EMU 
countries.  
Second, we look at the time dimension. For β-convergence, we take the period 2001 as 
the initial price level and analyse whether we find evidence for β-convergence after the 
euro cash changeover in January 2002.  
T h i r d ,  w e  l o o k  a t  t h e  a g g r e g a t i o n  o f  t h e  p r o d u c t  g r o u p s  t o  c o m p are  whether  some 
product groups might show more or less convergence than others. We first aggregate all 
products together and then disaggregate the products into different groups and, finally,   180
that  we  find  evidence  for  a  euro  changeover  induced  convergence  if  (i)  we  find 
convergence  after  2001  for  β-convergence  and  significantly  faster  convergence  after 
2001 in the case of σ-convergence; (ii) we do not find convergence for the respective 
product group in non-EMU countries and (iii) as σ-convergence implies β-convergence 
but not vice versa, we consider evidence for σ-convergence as robust only if there is also 
evidence for β-convergence for the respective product group.  
Looking at the summary table, we see that for the aggregation over all products, we find 
no evidence for convergence due to the euro cash changeover. The same is true for 
tradables and nontradables. For perishable foods we find evidence for β-convergence in 
EMU after 2001. For the category communication we also find β-convergence for the 
EMU. The category “recreation and culture” shows both β-and σ-convergence in the case 
of EMU countries, but only β-convergence in non-EMU countries. Hence, according to 
o u r  d e f i n i t i o n  o f  e u r o  i n d u c e d  p r i c e  c o n v e r g e n c e ,  σ - c o n v e r g e n c e   is  special  in  this 
category for EMU countries.  
We also find β-convergence in “housing”. However, the change in housing prices might 
largely drive that result, which is rather unlikely to be related to the euro introduction.  
For the single product groups we find evidence for σ-and β-convergence only for the 
products “lamb, mutton and goat” and “jewellery, clocks and watches”. Evidence for β-
convergence  can  be  found  in  the  product  groups  “fresh  milk”  ,”tobacco”,  “bedroom 
furniture”, “small electric household appliances”, “domestic services (non-tradable)” and 
“motor cars with petrol engine of cubic capacity of less than 1200cc”.  
Hence, our results do not support that price dispersion has significantly decreased due 
to the introduction of a single currency for most product groups, with a few exceptions 
listed  above.  However,  one  should  bear  in  mind  that  the  period  for  analysis  is  still 
relatively short: after the euro introduction we have only four years of observations. 
Hence, we might have to obtain more data to find more statistical evidence for price 
convergence.   181
Table d.S.1 
   EMU  Non-EMU 
Group  β-convergence,
after 001   2
σ-convergence,
after  001  2
β-convergence, 
after 001   2
σ-convergence,
after  001  2
A l l   X   X   
T r a d a b l e   X   X   
N o n t r a d a b l e   X   X   
Alcohol an
( a t )  
d tobacco 
   X   
Electrical 
appliances (ea)         
Food: non-
perishable (fn)      X   
Food: perishable 
(fp)  X       
Alcoholic       X   
Clothing          
Communication  X       
Education    X     
Food       X   
F u r n i s h i n g s      
Health         
Housing  X      X 
Misc.          
Recreation  X  X  X   
Restaurants         





flour (1101112)   X     
Pasta products 




X  X     
Fresh milk 
(1101141)  X       
Tobacco (1102211)  X       
Children’s and 
infant’s clothing 
(1103123)    X    X 
Actual rentals for 




X       
Small electric 
plian- household ap
ces (1105321)  X       
Non-durable 
household goods 




X       
Motor cars with 
petrol engine less 
than 1200cc 
(1107112)  X       
Books (1109511)    X     
Pubs, bars, cafés, 
  tea rooms and the





( X  X     
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d.1.1)  Market integration and prices 
The literature on the ‘border effect’ in prices begins with a puzzling empirical finding. In 
a path-breaking study, Engel and Rogers (1996) explore consumer price data from 23 
d.0) Introduction 
In this chapter, we analyse the extent of cross-border price convergence among EMU 
member countries after the introduction of the euro.  
The  chapter  is  organised  as  follows.  Section  d.1)  reviews  the  existing  literature.  In 
Section d.2), we briefly describe the price data that we use in our empirical analysis. 
Section d.3) applies various standard techniques to examine prices level convergence for 
up to 224 product groups. Finally, we examine possible factors that drive the speed of 
price convergence. In an appendix, we also provide a set of preliminary results of a 
differences-in-differences analysis to identify (directly) a possible effect of the euro cash 
changeover on price dispersion. 
d.1)  Survey of the literature on price level convergence under EMU 
A number of studies have already empirically analysed the effect of the euro on prices. 
Broadly, there are three groups of recent works that deal with this issue. A first set of 
papers is mainly concerned with the ‘border effect’, i.e., the finding that prices vary more 
significantly across borders than for pairs of cities located within the same country, after 
holding constant for other factors. Since a potential explanation for this discrepancy may 
be the use of separate national currencies in different countries, these papers aim to 
identify the effect of sharing a single currency (i.e., membership in a currency union) on 
price  differentials.  In  this  respect,  the  formation  of  EMU  provides  an  almost  perfect 
‘natural experiment’ to analyse this issue. 
A second set of papers is mainly concerned with the extent of market integration in the 
European Union. The formation of the ‘Single European Market’ in 1993 aims to remove, 
among other things, any remaining barriers to the movement of goods. Analysing the 
evolution  of  price  dispersion  within  the  European  Union  then  allows  tracking  the 
success of these policies; lower barriers to trade should be associated with smaller price 
differentials. With the introduction of the euro, simply another dimension is added in 
these studies. In contrast to other work that often explores price convergence for a 
broad range of products, most of the papers in this strand of the literature analyse the 
price differentials on a particular product market (of interest), such as the European car 
market. 
Finally, there are a growing number of papers that focus directly on the euro’s effect on 
prices. Apart from the fact that this is an interesting research question in itself, these 
papers mainly contribute to the larger literature on the effects of the euro on economic 
activity. Most notably, this work complements extensive research on the euro’s effects 
on trade. 
In the following, we discuss these strands of the literature in more detail.   184
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North American cities (of which 14 cities were located in the United States, while the 
remaining 9 cities were located in Canada) for 14 disaggregated p ro d u c t catego r ie s .  
Since  Engel  and  Rogers  (1996)  examine  price  indexes,  they  do  not  observe  price 
differentials directly, but instead compute the bilateral price volatility (i.e., the standard 
deviation of the two-month difference in the log of the price in location i relative to the 
price of the good in location j) for any pair of cities. Not surprisingly, Engel and Rogers 
(1996) find that a significant part of the observed variation in prices is explained by the 
geographical distance between cities; cities that are further apart tend to display larger 
price variabilities. More importantly, however, Engel and Rogers (1996) also find that 
consumer prices were significantly more variable (by a huge margin) for pairs of cities 
located across the U.S.-Canadian border than for pairs of cities located within the same 
country, even after controlling for the effect of distance. As a result, Rogoff (1996, p. 
665) concludes that “[i]nternational goods markets are highly integrated, but not yet 
nearly as integrated as domestic goods markets”. 
Puzzled by the Engel and Rogers (1996) finding, a number of authors have aimed to 
analyse international price differentials in more detail. A major difficulty for this type of 
analysis is the availability of usable data. In principle, the price data should display the 
f o l l o w i n g  f e a t u r e s :  ( i )  t h e  p r o d u c t  d e f i n i t i o n s  s h o u l d  b e  i d e n t ical  across  locations 
(otherwise prices are hardly comparable); (ii) the price data should be in levels rather 
than indexes (otherwise only second moments can be analysed); and (iii) the data set 
should comprise both national and international locations (otherwise it is impossible to 
identify a ‘border effect’).  
One of the rare data sets that meet all of those requirements is the City Data database 
which is compiled by the Economist Intelligence Unit (EIU). This database contains price 
information  for  160  (well-defined)  products  and  services  across  123  cities  in  79 
countries.22  Based  on  this  information,  the  bilateral  price  differential  can  be  easily 
c o m p u t e d  f o r  a n y  p a i r  o f  c i t i e s .  P o t e n t i a l  d e t e r m i n a n t s  o f  p r i c e  dispersion  are  then 
analysed in a gravity-type regression that includes controls for, among others, cities 
located in the same country, bilateral distance, common language and historical links. 
Most importantly, since some of the cities in the EIU database are located in countries 
t h a t  a r e  m e m b e r  o f  t h e  s a m e  c u r r e n c y  u n i o n ,  t h e  r e g r e s s i o n  f r a m ework  allows 
identifying the effect of using a single currency on price differentials.23 
Parsley and Wei (2001) apply this approach to exploit a sub-set of the EIU data. Their 
ample includes only one city per country (except for the United States) and (potential) 
                                                        
22 The EIU markets this database mainly for marketing managers (who need to compare operational costs 
and pricing policies where they do business), business travellers (in order to determine costs of overseas 
visits), and human resources officers (who need to design compensation packages for expatriate staff). 
ts to record price levels;  Prices are collected twice a year by local researchers who physically visit outle
see:  
http://www.eiu.com/site_info.asp?info_name=ps_cityData&entry1=psNav&rf=0. 
23 A p a r t  f r o m  c i t i e s  i n  E M U  m e m b e r  c o u n t r i e s ,  t h e  C i t y  D a t a  d a t a b ase  comprises  cities  in  member 
countries of the CFA franc zone (Cameroon, Cote d’Ivoire, Gabon, Senegal) as well as some dollarized 
countries (Ecuador, Panama).   185
                                                       
traded goods for which more than 70 percent of the observations are non-missing; in 
total, their sample comprises prices for 95 goods and 83 cities for the period from 1990 
to 2000. Parsley and Wei (2001) briefly discuss possible measures of price dispersion. 
For illustration, they display absolute percentage price deviations for a small group of 
selected  goods  and  city  pairs.24 I n  t h e i r  e m p i r i c a l  a n a l y s i s ,  h o w e v e r ,  t h e y  u s e  t h e  
standard deviation of the (good-specific and time-specific de-meaned) price differential 
as dependent variable. In particular, they note that the variation in the absolute price 
differential provides no useful information as long as the differential is less than the cost 
of arbitrage so that they focus instead on the dispersion of the price differential, arguing 
that any movement toward market integration should reduce the no-arbitrage range.  
Parsley  and  Wei  (2001)  find  that,  on  average,  currency  arrangements  significantly 
reduce the dispersion of relative prices, even after controlling for the effect exchange 
rate  variability.  Parsley  and  Wei  distinguish  for  the  effects  of  various  currency 
arrangements,  including  the  adoption  of  the  euro.  Not  surprisingly,  they  find  the 
strongest  reduction  in  price  dispersion  for  cities  located  within  the  United  States 
(thereby  reflecting  the  ‘border  effect’).  Considerably  smaller  though  still  significant 
effects are reported for ‘hard pegs’ (which are, in the Parsley and Wei sample, essentially 
currency board linkages to the US dollar) and the euro area. The point estimates suggest 
that  membership  in  these  arrangements  is  associated  with  a  reduction  in  price 
dispersion by about 3 percent. Membership in the CFA franc zone, in contrast, has no 
measurable effect on price dispersion. Parsley and Wei (2001) also provide extensive 
sensitivity checks of their results. Two findings appear particularly noteworthy. First, 
the euro effect disappears once the year fixed effects are replaced with a trend dummy; 
that is, there is a considerable decline in price dispersion among EMU member countries 
already before the formation of EMU, with no separate effect after the adoption of the 
euro (though it should be noted that Parsley and Wei have only two years of data from 
EMU). Second, the results are robust to variations in the measure of price dispersion. 
Parsley and Wei substitute the standard deviation of the differences in prices with the 
difference between the 75th and the 25th percentile of the distribution of percentage 
price differences and the standard deviation of the absolute differences in prices. For 
both perturbations, the main findings remain qualitatively unchanged. 
Another paper that exploits the EIU data to examine the effect of currency arrangements 
on prices is Isgut (2004). The setup is basically identical to Parsley and Wei (2001), 
except that Isgut explores the dispersion of prices for a larger number of goods and 
cities,  but  one  year  (2001)  only.  The  results  are  basically  similar  to  the  findings  in 
Parsley and Wei (2001). Sharing th e s am e  c u rrenc y l ead s  to  a r eduction  of  about 3 
p e r c e n t  i n  t h e  s t a n d a r d  d e v i a t i o n  o f  l o g  p r i c e  d i f f e r e n c e s  a c r o ss  city  pairs,  which 
represents about one third of the ‘same country’ effect. In contrast to Parsley and Wei, 
however, Isgut (2004) finds, among the currency areas in his sample, the strongest effect 
or the use of the euro (on the order of around 5 percent), which may be due to the 





24 The percentage price difference for a given city pair i,j and a given product k at time t is defined as: Qij,k,t 
= ln Pi,k,t – ln Pj,k,t, where Pi,k,t denotes the US dollar price of good k in city i at time t.   186
the establishment of the EMU. 
Similar to Goldberg and Verboven (2004), Gil-Pareja and Sosvilla-Rivero (2008) extend 
earlier work on price convergence in the European car market (Sosvilla-Rivero and Gil-
Pareja, 2004) to analyse the evolution of price dispersion in the EMU. Gil-Pareja and 
Sosvilla-Rivero use essentially the same car price data as Goldberg and Verboven, but 
include more recent data (covering the period until 2005) and use the coefficient of 
provides a comparison of price differentials for tradables and nontradables. As expected, 
he finds no effect of currency arrangements on the dispersion of prices for nontradables, 
although other determinants, such as the bilateral distance between cities, are still found 
to be significant. 
d.1.2)  Price convergence in the European Union 
A sizable literature is mainly concerned with the extent of market integration in the 
European Union. These papers typically focus on deviations from the Law of One Price 
for individual markets; they can easily be extended to cover also market integration in 
EMU. A case in point is the series of papers by Goldberg and Verboven (2004, 2005) on 
the European car market. In Goldberg and Verboven (2004), the authors examine car 
price data for about 90 models sold during the period 1993 to 2003 in the 15 member 
countries of the European Union (at the time of publication); the data are collected bi-
annually by the European Commission. In order to identify the impact of the euro on 
cross-country price dispersion, they examine the absolute values of the (pre-tax car) 
price differences relative to the Netherlands. They employ a difference-in-differences 
analysis;  that  is,  they  examine  the  change  in  the  price  difference  for  EMU  member 
c o u n t r i e s  a f t e r  t h e  i n t r o d u c t i o n  o f  t h e  e u r o ,  u s i n g  ( t h e  t h r e e )   non-participating  EU 
countries as control group. Goldberg and Verboven (2004) find that price differentials in 
EMU member countries over the whole sample period (1993–2003) were on average 
lower by about 6 percent compared to price differentials of non-EMU member countries, 
perhaps reflecting lower exchange rate volatility among EMU members even before the 
introduction  of  the  euro.  More  importantly,  Goldberg  and  Verboven  find  that  price 
differentials have decreased by about 1.4 percent after the launch of the monetary union 
in 1999, while price differentials in non-EMU countries have marginally increased (by 
about 0.5 percentage points). A different, much more diverse picture emerges when the 
periods of monetary union (1999–2001) and currency union (2002–2003) are examined 
separately. While price differentials within EMU appear to have continuously declined 
over both periods, price differentials in non-EMU member countries have widened until 
2001 and then reverted back to the pre-1999 levels in the last two years of the sample. 
Moreover, price movements in non-EMU member countries are entirely driven by the 
e x p e r i e n c e s  o f  t h e  U n i t e d  K i n g d o m  and  Sweden;  for  Denmark,  price  dispersion  has 
declined in both sub-periods, suggesting that also non-members can benefit from the 
monetary  union  (by  fixing  their  exchange  rate  to  the  new  currency).  In  a  dynamic 
specification,  where  the  dependent  variable  is  the  first  difference  of  the  log-price 
difference relative to the Netherlands, Goldberg and Verboven (2004) find that EMU 
member  countries  display  on  average  a  higher  speed of  convergence  than  non-EMU 
members; that is, after a temporary shock, intra-EMU price differentials revert back to 
their long-term levels faster than price differentials that involve non-EMU members. 
Still, there is no measurable difference in the change of the speed of convergence after   187
EMU countries, and controlling for other factors that may affect price dispersi n. 
R o g e r s  ( 2 0 0 7 )  i s  a  r e c e n t  u p d a t e  o f  t h e  a n a l y s i s  i n  E n g e l  a n d  R ogers  (2004).  In 
particular, Rogers provides three extensions. First, another year of data (2004) is added. 
Second, the measure of dispersion is the standard deviation of a price index that is a 
variation (i.e., the ratio of the standard deviation to the mean) as their measure of price 
dispersion. Applying the concept of σ-convergence, this measure is then regressed on a 
simple  time  trend;  the  regression  is  performed,  individually  for  45  car  models,  for 
different samples of countries and periods. Comparing the estimated coefficients, Gil-
Pareja and Sosvilla-Rivero (2008) find a measurable difference in the patterns of price 
convergence between EU and EMU member countries before the establishment of EMU, 
with (future) EMU member countries displaying convergence, while there is no sizable 
reduction in price dispersion for EU countries as a whole. After the formation of EMU, in 
contrast, there is evidence of price convergence for both groups of countries. However, if 
anything,  there  is  more  evidence  of  convergence  among  the  EU  tha n  a m o n g  E M U  
countries, which may be partly explained by the much larger dispersion of prices within 
the European Union at the beginning of the period. As a result, Gil-Pareja and Sosvilla-
Rivero (2008, p. 249) conclude that “the decline in price dispersion cannot be attributed, 
at least only, to the euro.” 
Price differentials for another product, TV sets, have been analysed by Imbs, Mumtaz, 
Ravn and Rey (2004); they have bi-monthly data on regional selling prices of TV sets in 
15 European countries for the period from 1999 to 2002 as well as information on the 
characteristics of these TV sets, such as screen size, tube dimension, and the brand. 
Based on this information, they compute a measure of quality-adjusted prices and the 
cross-sectional variance of this measure over time (i.e., σ-convergence). Imbs, Mumtaz, 
R a v n  a n d  R e y  ( 2 0 0 4 )  r e p o r t  t w o  n o t a b l e  f i n d i n g s .  F i r s t ,  p r i c e  d ispersion  is 
systematically lower within EMU than among non-EMU members. Second, there is no 
marked change in price dispersion over the sample period. Taken together, the results 
indicate that price convergence between EMU countries has already taken place before 
the introduction of the euro. 
d.1.3)  The euro effect on prices 
In view of the strong interest in the impact of the euro on various aspects of economic 
activity, a growing number of studies have also explicitly focussed on the effects of the 
euro on the cross-country dispersion of prices. An early paper in this type of literature is 
E n g e l  a n d  R o g e r s  ( 2 0 0 4 )  w h o  a n a l y s e  t h e  c i t y  p r i c e  d a t a  f r o m  E I U .  T h e i r  s a m p l e  
includes price data for 139 goods (of which 101 are classified as tradable) from 25 cities 
in 17 European countries (of which 18 cities are located in the 11 founding member 
countries of EMU) for the period from 1990 to 2003; the measure of price dispersion is 
the (good-specific) mean squared error of the price differential over all city pairs located 
in different countries. Reviewing the evolution of price differences among countries that 
have become a member of EMU, Engel and Rogers (2004) find evidence of considerable 
price convergence; for 72 of the 101 tradable goods in their sample, price dispersion has 
declined from 1990 to 2003. However, most of this change has occurred from 1990 to 
1994, while there has been a slight increase in price dispersion since 1998 (i.e., after the 
formation of EMU). This finding is robust to a large number of perturbations, including 
the analysis of non-traded goods, a focus on the DM bloc, the inclusion of cities in non-
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in the same currency, though there is (again) n  time effect. 
Baye,  Gatti,  Kattuman  and  Morgan  (2006)  examine  retail  prices  from  Kelkoo,  an 
internet-based price-listing service. Specifically, they have downloaded weekly firm and 
price information for 28 well-selling products from Kelkoo sites in seven EU countries 
(of which four are also member of EMU) for the period from October 25, 2001 to June 7, 
simple average of de-meaned prices in a particular group of items (e.g., non-tradables). 
Third, Rogers compares price dispersion in the EMU and the United States. In spite of 
those modifications, however, the main findings remain basically unchanged. There is 
strong evidence of price level convergence, especially in the early 1990s. Interestingly, 
trade goods price dispersion in Europe appears to be quite close, and maybe even below, 
that of the United States. 
The main contribution of several other papers in this literature is the identification and 
use of new, sometimes highly original data on pricing behaviour and price dispersion in 
Europe. For instance, Foad (2007) exploits the per diem rates published by the US State 
Department for employees living abroad; the data set covers monthly price observations 
for  two  categories  (‘lodging’,  ‘meals  and  incidental  expenses’)  from  January  1995 
through December 2002 for 201 cities in 16 countries. Foad finds that cross-border 
price  volatility  between  EMU  member  countries  has  been  largely  unaffected  by  the 
introduction  of  the  euro,  with  somewhat  more  encouraging  results  for  large  EMU 
member countries where bilateral volatilities have significantly fallen. 
Parsley and Wei (2008) have identified another source for detailed price level data, 
Mercer Human Resource Consulting. The data set is, in principle, identical with the EIU 
data, covering prices of more than 200 items for 257 cities. In contrast to EIU, however, 
Mercer reports data twice a year and for three types of (low-, medium-, and high-price) 
outlets. In their analysis, Parsley and Wei focus on small subset of goods and services, 
exploring prices of the (10) ingredients and the aggregate price of a McDonald’s Big Mac 
meal;  see  also  Parsley  and  Wei  (2007).  They  find  no  clear  shift  in  price  dispersion 
a r o u n d  t h e  t i m e  o f  t h e  i n t r o d u c t i o n  o f  t h e  e u r o  o r  t h e r e a f t e r .  Price  dispersion  is 
uniformly  lower  among  EMU  member  countries  than  among  non-members  (already 
before  the introduction  of  the  euro).  After  the  introduction  of t h e  e u r o ,  p r i c e s  h a v e  
apparently converged in both groups of countries. 
Mathä (2003, 2005) explores price data on 92 products in 6 different supermarkets in 
the surrounding region of Luxembourg. The supermarkets are located in 4 EMU member 
c o u n t r i e s  ( L u x e m b o u r g ,  B e l g i u m ,  F r a n c e ,  G e r m a n y ) ,  t h e r e b y  a l l o w ing  for  different 
currencies;  the  prices  are  collected  at  four  times  (October  2001,  December  2001, 
February  2002,  April  2002),  thereby  allowing  identifying  the  effect  of  the  euro.  The 
results show that the price differential between Belgium and Luxembourg, two countries 
that were already in a monetary union since 1921, is significantly lower than for other 
cross-border pairs in the sample; price dispersion is lower by on average ab out 2.2 
percentage points (or about 17 percent of observed cross-border price differences). In 
contrast,  there  is  no  measurable  change  in  price  dispersion  over  time  (i.e.,  no 
i d e n t i f i a b l e  e f f e c t  o f  t h e  e u r o  c h a n g e o v e r ) ,  w h i c h  m a y  b e  p o s s i b l y  d u e  t o  t h e  s h o r t  
sample period and the small sample size. Using the same data set, Friberg and Mathä 
(2004) find that prices are more likely to be identical if prices are psychological and set 
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convergence. 
The paper that is most closely related to the analysis provided in this study is Allington, 
Kattuman and Waldmann (2005). These authors explore Eurostat data on comparative 
price levels for individual consumption expenditures in 200 product groups for the 15 
EU countries over the period from 1995 to 2002. To measure price dispersion, they 
compute the coefficient of variation (which is the standard deviation of a series divided 
by its mean); results are derived from a difference-in-differences analysis. In contrast to 
a standard differences-in-differences framework that includes controls for the treatment 
g r o u p ,  t h e  t r e a t m e n t  p e r i o d  a n d  a n  i n t e r a c t i o n  t e r m ,  A l l i n g t o n ,   Kattuman  and 
Waldmann (2005) also examine time trends. Indeed, their results are mainly driven by 
those trend variables. In particular, their benchmark specification suggests that price 
d i s p e r s i o n  a m o n g  E M U  c o u n t r i e s  i s  s i g n i f i c a n t l y  l o w e r  o v e r  t h e  full  sample  period 
(including the pre-euro period), while there is no measurable shift in price dispersion 
after the introduction of the euro. The estimated coefficients on the trend variables, in 
contrast,  indicate  a  decline  in  price  dispersion  among  European  countries,  which  is 
significantly  stronger  for  non-EMU  countries  than  EMU  countries,  but  there  is  a 
significant downward shift in the time trend for EMU countries (relative to non-EMU 
2002.  Based  on  this  data,  Baye,  Gatti,  Kattuman  and  Morgan  (2006 )  e x p l o r e  t h e  
percentage difference between EMU and non-EMU prices (using both the difference in 
average prices as well as the difference in minimum prices). Strikingly, they observe a 
gradual increase in the price differentials over time; while the price difference is initially 
negative, meaning that prices in the EMU are lower than those in non-EMU countries, 
the price differential turns positive after the euro changeover. This finding is confirmed 
in  a  difference-in-differences  regression  analysis.  The  introduc t i o n  o f  t h e  e u r o  i s  
associated with an increase in average prices in EMU countries by 3 percent and average 
minimum prices by 7 percent. An explanation for this result may be greater competition 
which  may  have  led  firms  to  raise  average  prices  to  capture  rent s  f r o m  t h e i r  l o y a l  
customers. 
Lutz  (2003)  applies  even  four  different  data  sets  (most  of which  have  been  applied 
previously in the literature dealing with the law of one price) to examine the impact of 
the euro on price dispersion. Specifically, the data sets are (i) the prices of McDonald’s 
B i g  M a c  a s  c o m p i l e d  a n d  p u b l i s h e d  b y  T h e  E c o n o m i s t ;  ( i i )  t h e  c o ver  price  of  The 
Economist;  (iii)  pre-tax  car  prices  compiled  by  the  European  Commission;  and  (iv) 
prices of various goods and services compiled by the Swiss bank UBS. The data differ in 
various respects, such as frequency, geographical coverage, and the time span that is 
covered. Still, applying a difference-in-difference analysis, Lutz (2003) finds that EMU 
has not led to a widespread narrowing of price differences. 
Another study that uses multiple data sets is Wolszczak-Derlacz (2006). On an aggregate 
level, she computes a price index (‘comparative price level’) by dividing the ‘purchasing 
power parity’ (the quantity of national currency units that is necessary to buy a standard 
unit of goods and services) by the nominal exchange rate of the national currency to the 
euro. On a disaggregate level, she exploits city price data from EIU. In practice, it turns 
o u t  t h a t  t h e  e m p i r i c a l  r e s u l t s  d o  n o t  d i f f e r  s i z a b l y  a c r o s s  b o t h  data  sets.  There  is 
evidence of β-convergence among prices in European countries, but no evidence of σ-  190
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countries)  after  the  introduction  of  the  euro  in  1999.  This  tren d  c h a n g e  i n  p r i c e  
dispersion has been particularly notable for tradable products.  
Earlier reviews of the literature are provided in Allington, Kattuman and Waldmann 
(2005) and Baldwin (2006). 
d.1.4) Summary 
There is generally little evidence that price levels among EMU member countries have 
converged due to the introduction of a common currency. For one thing, price dispersion 
among EMU member countries was already disproportionately low at the time when the 
euro was adopted. More importantly, most changes in dispersion after the introduction 
of the euro are also observable for non-EMU countries. 
The single study that finds significant euro effects on prices is Allington, Kattuman and 
Waldmann (2005). Since we use essentially the same data set, we discuss their results in 
more detail in the appendix. 
d.2)  Price data and descriptive results 
An important feature of any study of price convergence is the structure of the underlying 
data. Our empirical analysis is based on price level data provided by Eurostat. The price 
data were compiled by Eurostat, in cooperation with national statistical offices, for the 
Eurostat-OECD comparison program. This data set is the most detailed level of price 
information that is currently available at Eurostat; it is an updated version of the data 
set analysed in Allington, Kattuman and Waldmann (2005). 
Given its purpose of collection, the price data display a number of notable features. First, 
the  price  information  is  provided  for  224  product  groups  (labelled  ‘basic  headings’) 
according to the United Nations “Classification of Individual Consumption According to 
Purpose”. That is, the price levels generally refer to baskets of goods and services, not 
individual products. Also, prices for some of these product groups were not collected 
directly, but instead imputed from other product groups for which price information 
was readily available (so called ‘reference groups’)..25 We (often) exclude those product 
groups with imputed prices and, more generally, focus in our empirical analysis on the 
(147) product groups that refer to ‘individual consumption expenditure by households’ 
(product codes 11…). Second, the data is provided as a comparative price level index. 
That is, annual national price levels are not given in currency terms, but harmonized 
relative  to  the  (geometric)  average  of  the  EU15  (1995–2003)  and  the  EU25  (2004–
005)26; index values larger than 1 indicate price levels above EU average, while indices 
                                                        
25 An example is ‘prostitution’ (code 1112211). For this product group, prices are derived from the PPPs 
for household final consumption expenditure on the domestic market, excluding all basic headings under 
health  and  education  and  all  basic  headings  with  reference  PPPs;  see  the  “EUROSTAT  −  OECD 
Methodological manual on purchasing power parities”. 
26 Note that we have rebased the data for 2004 and 2005 in order to make the results comparable over 
time.   191
                                                       
below 1 indicate prices lower than the EU average. Third, the data covers the period 
from  1995  to  2005  on  an  annual  basis.  However,  the  raw  price  information  for 
individual product groups is collected at much lower frequencies; prices are typically 
collected  every  three  years  on  a  rotating  basis  across  product  g r o u p s  ( w i t h  t w o  
collection dates in each year so that at each date about one sixth of the products are 
covered).  Prices  in  between  the  collection  dates  are  simply  extrapolated  with  the 
respective monthly consumer price index. Fourth, the number of countries for which 
price information are available increases over time; the number of countries gradually 
increases from 18 in 1995 to 33 in 2005. In order to explore a balanced sample, we 
analyse price developments for the 18 countries for which price information in the first 
y e a r  o f  t h e  s a m p l e  i s  a v a i l a b l e . 27 T h i s  a p p r o a c h  a l s o  h e l p s  m i n i m i z i n g  p o t e n t i a l  
problems  from  price  effects  of  EU  accession  or  the  catch-up  proc e s s  o f  C e n t r a l  a n d  
Eastern European economies. 
In our empirical analysis, we often explore price developments for various groups of 
c o u n t r i e s .  M o r e  s p e c i f i c a l l y ,  w e  e x a m i n e  t h e  d i s p e r s i o n  o f  p r i c e s  f o r  t h e  f o l l o w i n g  
country groups: 
 •   D M   b l o c :   A u s t r i a ,   B e l g i u m ,   G e rmany, Luxembourg, the Netherlands, Denmark 
  •  EMU11: Austria, Belgium, Finland, France, Germany, Ireland, Italy, Luxembourg, 
the Netherlands, Portugal, Spain 
  •  EMU12: Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, 
Luxembourg, the Netherlands, Portugal, Spain 
d Kingdom    •  Non-EMU: Denmark, Sweden, the Unite
  •  Non-EU: Iceland, Norway, Switzerland 
Frequently, we merge the two groups of countries in our sample that have not adopted 
the euro (Non-EMU, Non-EU) to a single group: Non-EMU6. 
Our benchmark measure of price dispersion is the coefficient of variation (CV), which is 
defined as the standard deviation of prices (for a given group of countries) divided by its 
respective mean value. For illustration, Figure d.1 displays the coefficient of variation for 




27 The countries are: Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the 
Netherlands, Portugal, Spain, Denmark, Sweden, the United Kingdom, Iceland, Norway, and Switzerland. 
We  ignore  price  information  for: B u l g a r i a ,  C r o a t i a ,  C y p r u s ,  C z e c h  R e p u b l i c ,  E s t o n i a ,  H u n g a r y ,  L a t v i a ,  
Lithuania, Macedonia, Malta, Poland, Romania, Slovakia, Slovenia, and Turkey. Figure d.1 
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  192Figure d.2 
The evolution of the coefficient of variation of national price levels for individual 
product categories 
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Similar to Allington, Kattuman and Waldmann (2005), we find that differences in price 
dispersion  across  country  groups  are  relatively  small.  In  fact, p r i c e  d i s p e r s i o n  o f t e n  
appears to be larger for EMU member countries than for countries outside the euro area 
(non-EMU). While price dispersion appears to have decreased for both country groups 
(based  on  the  subset  of  products  for  individual  consumption  expenditures  by 
households), there has been a particularly large decline in the coefficient of variation for 
EU member countries that have not adopted the euro at the beginning of the sample 
period. This trend has come to an end in the year 2000 (and has slightly reversed since 
then) so that the dispersion of prices is almost identical for both groups of countries at 
i the end of the sample per od. 
Two other observations are noteworthy. First, there is considera b l e variat io n in th e  
evolution of price dispersion across product categories. For some categories, such as 
‘food and non-alcoholic beverages’, price dispersion is generally low, and there is little 
variation in price dispersion over time and across country groups in our sample. For 
other categories, however, there are clear trends in price dispersion. For instance, price 
differentials  for  ‘education’  ap p e a r  t o  h a v e  f a l l e n  o v e r  t i m e  f or  the  three  non-EMU 
m e m b e r  c o u n t r i e s  i n  o u r  s a m p l e ,  b u t  g r a d u a l l y  i n c r e a s e d  f o r  ‘ a l coholic  beverages, 
tobacco and narcotics’. For the EMU11 and DM bloc country groups, price dispersion in 
the category ‘housing, water, electricity and gas’ is relatively large, compared to other 
categories. 
Second, we find consistent evidence that price dispersion between (former) member 
countries of the DM bloc is often below that of EMU member countries. This difference, 
however, has become smaller over time so that, in most cases, there is no longer an 
observable difference in price dispersion at the end of the sample period. 
d.3)  β-and σ-convergence 
W e  b e g i n  o u r  e m p i r i c a l  a n a l y s i s  b y  c o m p a r i n g  t h e  l e v e l s  o f  p r o d uct  prices  across 
countries. In particular, we aim to analyse whether the changeover to the euro has been 
accompanied  by  an  increase  in  market  integration  and,  thus,  a  decline  in  price 
d i s p e r s i o n  a m o n g  m e m b e r  c o u n t r i e s  o f  E M U .  T o  d o  s o ,  w e  e s s e n t i a lly  borrow  two 
econometric techniques from the literature on economic growth to estimate the extent 
of price convergence. The concept of β-convergence implies that countries with lower 
prices experience faster subsequent increases in the price level (i.e., higher inflation) 
than countries with an initially relatively high level of prices. This implication is usually 
tested  empirically  by  regressing  changes  in  prices  on  initial  price  levels.  A  negative 
c o r r e l a t i o n  w o u l d  t h e n  i n d i c a t e  t h a t  p r i c e s  g r o w  o n  a v e r a g e  s l o wer  when  they  are 
initially high and vice versa. The second concept, σ-convergence, implies a decrease in 
the dispersion of price levels across countries. We test for this type of convergence by 
regressing a measure of price dispersion on a trend variable. Again, we would expect a 
egative coefficient if there is evidence of price convergence.28 
 
28 For a recent application of these concepts, see Chen, Choi and Devereux (2008). d.3.1) All  Products 
β-convergence 
We first analyse whether we find evidence of β-convergence among the 18 countries for 
which  we  have  obtained  price  level  data  from  Eurostat.  As  mentioned  before,  β-
convergence implies that the growth rate of price levels is negatively  related  to  the 
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where Pij,t is the comparative price level of product j in country i at time t=1996,…,2005, 
a n d  c o u n t r y ,  p r o d u c t  a n d  y e a r  a r e  d u m m i e s  f o r  e a c h  c o u n t r y ,  p r o d u c t  a n d  y e a r ,  





   All EMU12 
Non-
EMU6  All EMU12 
Non-
EMU6 
Initial price level, 1995  -0.0173  -0.0347  -0.0246  -0.0315  -0.0336  -0.0371 
   (5.37)**  (8.26)**  (4.23)**  (9.00)**  (7.89)**  (5.37)** 
Country Fixed Effects  No  No  No  Yes  Yes  Yes 
Product Fixed Effects  No  No  No  Yes  Yes  Yes 
Year Fixed Effects  No  No  No  Yes  Yes  Yes 
Observations  26280  17520  8760  26280  17520  8760 
R-squared  0.01  0.01  0.00  0.25  0.29  0.23 
Note: Pooled OLS regression with robust standard 
ifference of the comparative price level (ΔPij). Ab
 significant at 5% level; ** significant at 1% level. 
errors. Dependent variable is the first  





                                                        
29 The model applied here follows the panel growth literature, where the initial level of GDP per capita is 
time invariant as explanatory variable. An alternative approach would be regressing the annual change in 
price levels on the price level in the previous period, as pursued, for instance, in Dreger et al (2007). 
However, preliminary checks indicate various econometric problems with this approach.   201
The results are reported in Table d.1. The first three columns are estimated with all α’s 
set to zero. The three columns on the right of Table d.1 include the full set of fixed 
effects. As shown, we obtain for all specifications a significantly negative coefficient; 
coefficients are even of roughly similar magnitude when fixed effects are included. This 
finding provides clear evidence of (β-) convergence.  
When  running  the  same  regression  for  the  years  2002–2005  with  the  (pre-cash 
changeover) price level in 2001 as initial price level, we find that the β-coefficient has 
somewhat  increased  in  magnitude  for  all  country  groups  compared  to  the  previous 
result  (when  controlling  for  fixed  effects).  However,  again  ther e  a p p e a r  t o  b e  o n l y  
marginal differences in the magnitude of the estimated coefficients. These results are 




   All  EMU12 
Non-
EMU6 All  EMU12 
Non-
EMU6 
Initial price level, 2001  0.0004  -0.0294  -   0.0054 -0.0469  -0.0442  -0.0656 
   (0.07)  (3.16)**  (0.48)  (7.54)**  (5.30)**  (5.79)** 
Country Fixed Effects  No  No  No  Yes  Yes  Yes 
Product Fixed Effects  No  No  No  Yes  Yes  Yes 
Year Fixed Effects  No  No  No  Yes  Yes  Yes 
Observations  10512  7008  3504  10512  7008  3504 
R-squared  0.00  0.00  0.00  0.37  0.39  0.37 
Note: Pooled OLS regression with robust standard 
ifference of the comparative price level (ΔPij). Abs
 significant at 5% level; ** significant at 1% level. 
errors. Dependent variable is the first  
olute value of t-statistics in parentheses.   d
*
 
Taken at face value, these estimates suggest that β-convergence might have increased 
after the introduction of the euro. In order to explore this result in more detail, we split 
the sample period in two sub-samples of equal length: the pre-euro sample from 1995 to 
1999,  where  1995  is  the  initial  level,  and  the  sample  capturing  the  period  in  the 
aftermath of the euro changeover, where 2001 is defined as the initial level, and we look 
at  the  convergence  during  2002–2005.  For  convenience,  we  also  provide  separate 
results for a larger number of country groups. 30 
 
                                                        
30 In principle, results should be identical to estimates reported in Table d.2. However, for this exercise, we 
explore the full sample of products, including price indices for net purchases abroad.   202
Results for the first period are reported in Table d.3. Table d.4 is the analogue for the 
latter period. After controlling for fixed effects (columns 6–10), the coefficients on the 
initial price level are still negative and significant in both sub-periods. Hence, we find 
consistent  evidence  for  β-convergence.  When  comparing  the  magnitude  of  the 
coefficients, the speed of convergence seems to have decreased somewhat in the EMU 
and EU sample and increased in the non-EU sample after the introduction of the Euro. 
This might be due to the fact that the EMU countries’ price levels were already very close 
to each other, whereas the non-EU countries Iceland, Norway and Switzerland had initial 
price levels well above those of the EMU members. Therefore, it can be expected that the 
prices in countries with initially very high price levels fall faster than those of the EMU 
ountries.  c
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Table d.3 
β-Convergence, 1995–1999 
    All  EMU12 EU15  NonEMU  NonEU  All  EMU12 EU15  NonEMU  NonEU 
Initial price level, 1995 -0.0566  -0.077  -0.0675  -0.0709  -0.0623  -0.0577  -0.0679  -0.064  -0.0489  -0.0564 
   (18.06)**  (19.01)**  (18.55)**  (12.77)**  (8.09)**  (15.07)**  (14.00)**  (14.46)**  (6.57)**  (5.13)** 
Observations  10584  7056  8820  3528  1764  10584  7056  8820  3528  1764 
R-squared  0.03  0.05  0.04  0.04  0.04  0.08  0.07  0.08  0.1  0.15 
Country Fixed Effects  No  No  No  No  No  Yes  Yes  Yes  Yes  Yes 
Product Fixed Effects  No  No  No  No  No  Yes  Yes  Yes  Yes  Yes 
Year Fixed Effects  No  No  No  No  No  Yes  Yes  Yes  Yes  Yes 
Note: Pooled OLS regression with robust standard errors. Dependent variable is the first difference of the comparative price level (ΔPij). Absolute value of t-statistics in arentheses. * 




    All EMU12  EU15  NonEMU  NonEU All EMU12  EU15  NonEMU  NonEU 
Initial price level, 2001  0.0008  -0.0295  -0.0119  -0.0041  -0.031  -0.0465  -0.0441  -0.0417  -0.0654  -0.0688 
   -0.13  (3.18)**  -1.56  -0.37  (2.03)*  (7.51)**  (5.30)**  (5.85)**  (5.78)**  (4.01)** 
Observations  10584  7056  8820  3528  1764  10584  7056  8820  3528  1764 
R-squared  0.00  0.00  0.00  0.00  0.00  0.38  0.4  0.4  0.4  0.4 
Country Fixed Effects  No  No  No  No  No  Yes  Yes  Yes  Yes  Yes 
Product Fixed Effects  No  No  No  No  No  Yes  Yes  Yes  Yes  Yes 
Year Fixed Effects  No  No  No  No  No  Yes  Yes  Yes  Yes  Yes 
Note: Pooled OLS regression with robust standard errors. Dependent variable is the first difference of the comparative price level (ΔPij). Absolute value of t-statistics in arentheses. * 
significant at 5% level; ** significant at 1% level. σ-convergence 
The second concept, σ-convergence, implies a decrease in the dispersion of price levels 
across countries. As a measure of dispersion we employ the coefficient of variation (as 
discussed  in  the  previous  section ) .  W e  i n i t i a l l y  c o m p u t e  t h e  p r ice  dispersion  by 
including all goods and services, without distinguishing by product group or tradability. 
T h e  r e s u l t s  s h o u l d  t h e r e f o r e  b e  t a k e n  w i t h  a  p i n c h  o f  s a l t .  I n  the  next  part  of  this 
chapter, we show that the dispersion of prices evolves quite differently when looking at 
different groups of goods separately.  
To determine whether the dispersion of price levels has decreased over time, we follow 
Dreger  et  al.  (2007)  and  regress  the  coefficient  of  variation  of  prices  among  EMU 
countries on a time trend. To control for the effect of the euro cash changeover, we 
interact the trend with a dummy variable that is equal to 1 for the years 2002–2005 and 











t g CV ,  is the coefficient of variation for group g (EMU or non-EMU/non-EU) at 
time t for product k. 
The estimation results are reported in Table d.5. In column 1 we show the estimates for 
the group of EMU member countries. The time trend has the expected (negative) sign, 
and it is significantly different from zero. However, when interacting the trend with the 
dummy for the period after the euro cash changeover (column 2), and estimating the 
model with a trend and the interaction term, we find that the interaction term is not 
statistically  significant.  This  indicates  that  the  introduction  of  the  euro  did  not 
significantly affect the pace of σ-convergence. Column 3 tabulates results for the 6 non-
E M U  c o u n t r i e s  i n  o u r  s a m p l e .  S i m i l a r  t o  o u r  f i n d i n g s  f o r  E M U  c o untries,  there  is  a 
significant downward trend in price dispersion over the period from 1995 to 2005. The 
size of the coefficient is even larger than for the EMU sample. However, when interacting 
the  time  trend  with  the  dummy  for  2002–2005,  we  find  a  positive a n d  s i g n i f i c a n t  
coefficient for  the interaction  term  (see  column  4).  This  implies  that  the  downward 
trend  has  been  reduced  significantly  for  the  non-EMU  members  after  2002;  the 
coefficient on the time trend is -0.41 before the introduction of the euro and only -0.25 
afterwards.  
Thus, we find that price dispersion has declined over the period from 1995 to 2005, both 
between EMU member countries and between non-EMU members. While the pace of 
reduction in price dispersion remains roughly unchanged for EMU countries after the 
introduction of the euro, the pace of reduction in price dispersion slows considerably in 
non-EMU  countries.  This  could  be  due  to  the  effect  of  the  euro.  However,  as  noted 
before, it might be sensible to distinguish the goods in the sample according to product 
categories or tradability, as the results might be driven by a large heterogeneity across 
goods.    205
Table d.5 
σ-Convergence 
   EMU12  EMU12  Non-EMU6 Non-EMU6
Trend   -0.1679  -0.1418  -0.2300  -0.4121 
   (4.77)**  (2.91)**  (5.07)**  (   5.76)**
Trend×Euro    -   0.0235   0.1642 
     (0.66)    (3.43)** 
Observations  1617  1617  1617  1617 
Products  147  147  147  147 
R-squared  0.82  0.82  0.72  0.72 
Note: Fixed effects regression with robust standard errors. Depe
ariable is the coefficient of variation (CVit). Absolute value of t-
arentheses. * significant at 5% level; ** significant at 1% level.  
ndent  
statistics in   V
p
 
d.3.2)  Price convergence of tradables and nontradables 
In this section, we separate tradable and nontradable goods and services in our data set 
and analyse each of them separately. The definition of tradable and nontradable goods 
follows Allington, Kattuman and Waldmann (2005); various classifications of product 
categories are listed in the appendix. Again, we proceed methodologically as above and 
analyse  whether  we  find  evidence  for  β-  and  σ-convergence.  However,  to  keep  the 
analysis tractable, we report only results for EMU (12) versus non-EMU (6) countries, 
and we always include year, country and product fixed effects for the β-convergence 
regressions and product fixed effects for the σ-convergence regressions.  
β-convergence 
It appears reasonable to assume that prices of tradable products converge faster than 
prices of nontradables. We begin our analysis by looking at the extent of β-convergence 
of tradables and nontradables prices in the period before the introduction of the euro. 
Table d.6 reports the results. The first two columns present the estimates for tradables 
(column  1:  EMU,  column  2:  non-EMU);  analogous  estimates  for  nontradables  are 
tabulated in the two columns on the right of the table. As shown, the results strongly 
confirm  expectations.  The  estimated  coefficients  for  tradables  are  negative  and 
significant, while estimates for nontradables are smaller in magnitude and statistically 
indifferent from zero, indicating that the initial difference in price levels is closed more 
quickly for tradable goods. When comparing the EMU and the non-EMU sample, we find 
that prices for non-EMU members tend to converge faster. This again might be due to 
the larger initial price differentials.   206
Table d.6 
β-Convergence, 1995–1999 
   Tradable  Nontradable 
   EMU12  Non-EMU  EMU  NonEMU 
Initial price level, 1995  -0.0413  -0.0735  -   0.0107 -   0.0041
   (5.52)**  (6.26)**  (0.69)  (0 )  .21
Country Fixed Effects  Yes  Yes  Yes  Yes 
Product Fixed Effects  Yes  Yes  Yes  Yes 
Year Fixed Effects  Yes  Yes  Yes  Yes 
Observations  5460  2730  2280  1140 
R-squared  0.28  0.23  0.49  0.54 
N
p
ote: Pooled OLS regression with robust standard errors. Dependent variable is the first difference of the comparative 
rice level (ΔPij). Absolute value of t-statistics in parentheses. * significant at 5% level; ** significant at 1% level. 
 
We redo the estimation above also for the period after the euro cash changeover. Results 
are  reported  in  Table  d.7.  Our  results  suggest  that  the  speed  of  convergence  has 
increased for EMU member countries; the absolute value of the coefficient for tradables 
has  increased  from  0.04  to  0.08.  Interestingly,  this  is  not  the  case  for  the  non-EMU 
members. This result suggests that indeed the euro might have had a small effect on 
price convergence, increasing the speed of convergence in tradables. When looking at 
nontradable goods only (columns 3 and 4) we find that the speed of convergence of 
nontradables has also increased after the introduction of the euro. This, however, is also 
true  for  non-EMU  countries.  The  size  of  the  coefficients  indicat e s  t h a t  t h e  s p e e d  o f  
convergence in nontradable goods prices is significantly higher for EMU countries than 
for non-EMU countries. 
Table d.7 
β-Convergence, 2001–2005 
 Tradable  Nontradable 
  EMU N   onEMU EMU N   onEMU
Initial price level, 2001  -0.0787  -0.0686  -0.0931  -0.0558 
   (13.20)**  (5.59)**  (7.75)**  (3.54)** 
Country Fixed Effects  Yes  Yes  Yes  Yes 
Product Fixed Effects  Yes  Yes  Yes  Yes 
Year Fixed Effects  Yes  Yes  Yes  Yes 
Observations  5460  2730  2280  1140 




ote: Pooled OLS regression with robust standard errors. Dependent variable is the first difference of the comparative 
rice level (ΔPij). Absolute value of t-statistics in parentheses. * significant at 5% level; ** significant at 1% level. 
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σ-convergence 
In this section, we extend our analysis of σ-convergence, allowing for differences across 
t r a d a b l e  a n d  n o n t r a d a b l e  g o o d s .  A s  b e f o r e ,  w e  e m p l o y  t h e  t r a d a b ility  definition  of 
Allington, Kattuman and Waldmann (2005). We compute the coefficients of variation for 
each country and year for tradable goods prices and nontradable goods prices. We then 
proceed  as  above  regressing  the  coefficients  of  variation  on  a  time  trend  and  the 
interaction of the time trend with a dummy variable that is equal to 1 after 2002 and 
zero otherwise.  
In Table d.8, we report the estimates for the tradable goods. For the EMU sample we can 
confirm a significant reduction of price dispersion for tradable goods during the period 
1995–2005.  Again,  there  is  no  change  in  the  pace  of  σ-convergence  after  the 
introduction of the euro coins and notes. For the non-EMU countries, the downward 
trend becomes significant when controlling for the 2002–2005 period. It has about the 
same size as the coefficient for the EMU. Thus, we cannot find a significant effect of the 
euro introduction for tradable goods.  
Table d.8 
σ-Convergence, Tradable goods. 
   EMU  EMU  Non-EMU  Non-EMU 
Trend   -0.1835  -   0.1021 -   0.0678 -0.1808 
   (4.98)**  (1.72)  (1.32)  (2.22)* 
Trend×Euro    -   0.0734   0.1019 
     (1.82)    (1.86) 
Observations  1001  1001  1001  1001 
Number of products  91  91  91  91 
R-squared  0.82  0.82  0.73  0.73 
Note: Fixed effects regression with robust standard errors. Dependent Variable is  
he coefficient of variation (CVit). Absolute value of t-statistics in parentheses.  




In Table d.9, we report the estimates for the nontradable goods. In the first column, we 
report the coefficient of the trend variable for the whole sample period. Interestingly, we 
find mild evidence of σ-convergence for the EMU countries. The coefficient on the trend 
v a r i a b l e  i s  n e g a t i v e  a n d  b e c o m e s  s t a t i s t i c a l l y  s i g n i f i c a n t ,  o n c e  we  control  for  price 
changes after the introduction of the euro. The coefficient on the interaction term is 
positive but insignificant. In columns 3 and 4, we report the estimates for the non-EMU 
countries. We find a significant downward trend in price dispersion over the period 
from 1995 to 2005. The pace of convergence has significantly decreased in the period 
2002–2005, as indicated by the positive and significant coefficient on the interaction 
term.    208
Thus, price convergence in nontradable goods is present in EMU countries; the pace of 
convergence  is  not  significantly  different  in  the  period  2002–20 0 5  f r o m  t h e  p e r i o d  
1995–2001. When comparing this result to the result from non-EMU member countries, 
their pace of σ-convergence has slowed down significantly after 2002.  
Table d.9 
σ-Convergence, Non-tradable goods. 
   EMU  EMU  Non-EMU  Non-EMU 
Trend   -   0.1247 -0.2536  -0.3392  -0.6647 
   (1.25)  (2.16)*  (3.25)**  (   3.98)**
Trend×Euro    0.1163    0.2935 
     (   1.23)   (2.55)* 
Observations  418  418  418  418 
Number of products  38  38  38  38 
R-squared  0.61  0.62  0.64  0.65 
Note: Fixed effects regression with robust standard errors. Dependent Variable is  
he coefficient of variation (CVit). Absolute value of t-statistics in parentheses.  




d.3.3)  Price convergence of 4 product classifications 
To further explore the role of tradability for price convergence, we look at four product 
classifications separately: ‘food: perishable’ (fp), ‘food: nonperishable’ (fn), ‘alcohol and 
tobacco’ (at), and ‘electrical appliances’ (ea). These product groups can be expected to 
differ by tradability. For instance, perishable food is assumed to be less tradable than 
non-perishable food. Similarly, electrical appliances are easily tradable, while alcohol 
a n d  t o b a c c o ,  t h o u g h  e a s i l y  t r a d a b l e ,  a r e  m a r k e d  b y  h i g h  n a t i o n a l  excise  taxes  ;  see 
Allington, Kattuman and Waldmann (2005) for a more detailed description. 
β-convergence 
We estimate β-convergence – separately for the EMU (12) and non-EMU (6) countries – 
for the period after the launch of the euro, as this is our main period of interest. In 
Panel A in Table d.10, we report the results for the EMU countries. Only the product 
classification  ‘perishable  food’  shows  significant  price  convergence.  In  Panel  B,  we 
r e p o r t  t h e  e s t i m a t e s  f o r  t h e  n o n - E M U  c o u n t r i e s .  H e r e ,  w e  f i n d  e vidence  that  the 
categories ‘alcohol and tobacco’ and ‘nonperishable food’ converge significantly.    209
Table d.10 
001–2005  β-Convergence, 2
A: EMU Countries 
 AT  EA  FN  FP 
Initial price level, 2001  0.0126  -   0.0391 0.0015  -0.0156 
  (1.32)  (   1.52) (   0.14) (   1.96)*
Observations  480  720  840  2880 
R-squared  0.24  0.08  0.18  0.31 
Note: Pooled OLS regression with robust standard errors. Dependent variable is  
he first difference of the comparative price level (ΔPij). Absolute value of  




B: Non-EMU Countries 
 AT  EA  FN  FP 
Initial price level, 2001  -0.0743  -   0.0809 -0.07  -   0.0103
  (2.34)*  (1.24)  (2.60)**  (0.49) 
Observations  240  360  420  1440 
R-squared  0.29  0.15  0.2  0.22 
Note: Pooled OLS regression with robust standard errors. Dependent variable is  
he first difference of the comparative price level (ΔPij). Absolute value of  





In Table d.11, we report the corresponding estimates for σ-convergence for the four 
product categories. In Panel A, we report estimates for the EMU countries. Although 
there is a significant downward trend for ‘electrical appliances’, there is no evidence that 
the reduction of price dispersion has changed in the aftermath of the euro introduction. 
For the control group of non-EMU members, the estimates in Panel B show a similar 
p i c t u r e .  H e r e ,  w e  f i n d  a  s i g n i f i c a n t  r e d u c t i o n  o v e r  t i m e  i n  t h e   categories  ‘food: 
perishable’ and ‘alcohol and tobacco’ over the period 1995–2005.    210
Table d.11 
σ-Convergence 
A: EMU Countries 
 AT  EA  FN  FP 
Trend   -   0.1257 -   0.0994 -0.1991  -0.2841  0.548  0.5929  0.1034  0.0853 
   (0.55)  (0.27)  (2.76)** (2.20)*  (4.61)** (3.37)**  (1.55)  (0.81) 
Trend×Euro    -   0.0236   0.0766    -   0.0405   0.0163 
    (0.11)    (0.96)    (0.34)    (0.24) 
Observations  44  4   4 66  6   6 77  7   7 264  264 
Number of products  4  4  6  6  7  7  24  24 
R-squared  0.68  0.68  0.39  0.4  0.84  0.84  0.74  0.74 
N
A
ote: Fixed effects regression with robust standard errors. Dependent Variable is the coefficient of variation (CVit). 
bsolute value of t-statistics in parentheses. * significant at 5% level; ** significant at 1% level.  
 
B: Non-EMU Countries 
 AT  EA  FN  FP 
Trend   0.8661  1.1311  0.1531  -   0.1075 0.2325  0.4254  -0.226  -0.3709 
   (4.64)**  (5.58)** (1.34)  (0.66)  (1.14)  (1.24)  (2.26)*  (2.29)* 
Trend×Euro    -   0.2389   0.235    -0.174    0.1307 
    (1.25)    (1.92)    (0.75)    (1.28) 
Observations  4   4 44  6   6 66  7   7 77  264  264 
Number of products  4  4  6  6  7  7  24  24 
R-squared  0.76  0.78  0.43  0.46  0.49  0.49  0.63  0.63 
Note: Fixed effects regression with robust standard errors. Dependent Variable is the coefficient of variation (CVit). 
Absolute value of t-statistics in parentheses. * significant at 5% level; ** significant at 1% level.    211
d.3.4)  Price convergence by category 
In this section, we distinguish the price data by the 12 main product categories.  
β-convergence 
In Table d.12, we report the estimates for β-convergence in EMU countries (Panel A) and 
non-EMU countries (Panel B) after the euro introduction. For EMU countries, we find 
evidence  for  beta  convergence  in  the  categories  ‘communication’,  ‘housing,  water, 
electricity, gas’ and ‘recreation and culture’. Divergence can be found in the category 
‘miscellaneous goods and services’.  
In the non-EMU countries, we find that the categories ‘alcoholic beverages, tobacco and 
narcotics’,  ‘food  and  non-alcoholic  beverages’  and  ‘recreation  and  culture’  converge 
significantly. In the category ‘health’, we find price divergence.  
σ-convergence 
Looking at σ-convergence for the different product categories (Table d.13), a faster σ-
convergence can be found for EMU member countries in ‘education’ and ‘recreation and 
culture’ after the introduction of euro coins and notes. For the non-EMU countries, we 
find  that  quite  a  lot  of  categories  show  evidence  of  σ-convergence  over  the  whole 
sample  period:  ‘education’,  ‘food  and  non-alcoholic  beverages’,  ‘furnishings’,  ‘health’, 
housing’, ‘recreation and culture’ and ‘restaurants and hotels’.  ‘
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Table d.12 
β-Convergence 





























 hotels  Transport 
Initial price level,
2001 
0.0127  -0.0264  -0.092  0.029  -0.01  -0.0078  0.0172  -0.0326  0.0403  -0.0186  0.0387  0.0131 
  (1.55)  (1.88)  (2.14)*  (2.95)**  (1.64)  (0.43)  (1.50)  (2.62)**  (3.43)**  (2.55)*  (1.87)  (1.50) 
Observations  600  1200  360  300  4075  1920  840  1080  600  2400  480  1920 
R-squared  0.3  0.16  0.18  0.89  0.28  0.21  0.65  0.3  0.2  0.27  0.37  0.21 
Note: Pooled OLS regression with robust standard errors. Dependent variable is the first difference of the comparative price level (ΔPij). Absolute value of t-statistics in parentheses. * 
significant at 5% level; ** significant at 1% level. 
 






























hotels T t  ranspor
Initial price level,
2001 
-0.0582  0.0339  0.026  0.0791  -0.0304  0.0389  0.0524  -0.0449  0.1492  -0.0627  0.0083  0.0229 
  (2.24)*  (1.21)  (0.40)  (2.77)**  (1.96)*  (1.49)  (2.47)*  (1.94)  (4.47)**  (3.20)**  (0.21)  (1.15) 
Observations  300  600  180  300  2040  960  420  660  660  1320  240  1080 
R-squared  0.29  0.24  0.18  0.93  0.2  0.25  0.57  0.32  0.36  0.21  0.29  0.23 
Note: Pooled OLS regression with robust standard errors. Dependent variable is the first difference of the comparative price level (ΔPij). Absolute value of t-statistics in parentheses. * 
significant at 5% level; ** significant at 1% level. 

























b s  everage
Trend  -0.1198  -0.1123  -0.4846  -0.5215  -1.6676  -1.82  -0.6108  -0.3135  0.1728  0.1405 
  (0.75)  (0.38)  (6.28)**  (3.54)**  (5.49)**  (4.06)**  (10.71)**  (2.22)*  (2.96)**  (1.55) 
Trend×Euro    -0.0068    0.0333    0.1374    -0.2681    0.0291 
    -0.04    -0.3    -0.4    (2.81)**    -0.5 
Observations  55  55  110  110  33  33  55  55  374  374 
Number of 
products  5  5  10  10  3  3  5  5  34  34 
R-squared  0.89  0.89  0.88  0.88  0.67  0.67  0.57  0.66  0.75  0.75 
 


























Trend  0.0345  0.0637  -0.7586  -0.6925  -0.1014  0.1792  -0.2491  -0.3288  -0.3253  -0.1323 
  (0.31)  (0.54)  (4.46)**  (2.95)**  (0.67)  (0.81)  (3.10)**  (2.36)*  (4.93)**  (1.11) 
Trend×Euro    -0.0263    -0.0596    -0.253    0.0719    -0.174 
    -0.23    -0.36    -1.64    -0.67    (2.17)* 
Observations  374  176  176  77  77  121  121  121  242  242 
Number of 
products  34  16  16  7  7  11  11  11  22  22 
R-squared  0.75  0.83  0.83  0.69  0.69  0.7  0.7  0.93  0.82  0.82   Restaurants 
a s  nd hotel
Restaurants 
a s  nd hotel Transport  Transport 
Trend  -0.7942  -0.641  0.1051  -0.1039 
  (2.88)**  (1.56)  (0.76)  (0.73) 
Trend×Euro    -0.1381    0.1885 
    -0.55    -1.48 
Observations  242  242  44  44 
Number of 
products  22  22  4  4 
R-squared  0.82  0.83  0.64  0.65 
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σ-Convergence, Non-EMU 










f   ootwear
Clothing 
and 








b   everages
Trend  0.6624  0.7302  0.4247  -0.0516  -0.2874  -0.2167  -2.3382  -2.9281  -0.1741  -0.2639 
  (4.29)**  (2.82)**  (3.22)**  (0.24)  (1.02)  (0.59)  (21.98)**  (18.04)**  (2.03)*  (1.90) 
Trend×Euro    -0.0612    0.4294    -0.0637    0.5319    0.081 
    -0.34    (3.15)**    -0.23    (5.10)**    -0.91 
Observations  55  55  110  110  33  33  55  55  374  374 
Number of 
products  5  5  10  10  3  3  5  5  34  34 
R-squared  0.89  0.89  0.37  0.43  0.26  0.26  0.91  0.95  0.62  0.62 
 


























Trend  -0.2345  -0.5464  -0.7308  -1.2463  -0.7457  -0.2169  -0.2238  -0.7932  -0.2246  -0.2425 
  (1.91)  (2.70)**  (3.42)**  (3.85)**  (3.62)**  (0.63)  (1.77)  (4.24)**  (2.17)*  (1.34) 
Trend×Euro    0.2813    0.4647    -0.4768    0.5134    0.0162 
    (2.14)*    (2.38)*    (2.06)*    (4.31)**    -0.12 
Observations  374  176  176  77  77  121  121  121  242  242 
Number of 
products  34  16  16  7  7  11  11  11  22  22 
R-squared  0.55  0.56  0.78  0.79  0.64  0.65  0.52  0.59  0.72  0.72 
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  Restaurants 
a s  nd hotel
Restaurants 
a   nd hotels Transport  Transport 
Trend  -1.0885  -1.0257  0.3298  -0.0794 
  (3.46)**  (2.00)  (2.55)*  (0.37) 
Trend×Euro    -0.0566    0.3689 
    -0.21    (2.47)* 
Observations  242  242  44  44 
Number of 
products  22  22  4  4 
R-squared  0.44  0.44  0.66  0.67   217
d.3.5)  Price convergence by product 
In this section, we present the results for β-convergence for individual product groups. 
We report only those coefficients that are significant and show convergence after the 
euro cash changeover. We find evidence for σ- and β-convergence only for two product 
groups:  ‘lamb,  mutton  and  goat’  and  ‘jewellery,  clocks  and  watches’.  Evidence  of  β-
c o n v e r g e n c e  c a n  b e  f o u n d  f o r  t h e  p r o d u c t  g r o u p s  ‘ f r e s h  m i l k ’ ,  ‘ tobacco’,  ‘bedroom 
furniture’, ‘small electric household appliances’, ‘domestic services (non-tradable)’ and 




β-Convergence, EMU, 2001–2005 
Product group  Initial price level, 2001  Obse ions  rvat R-squared 
1101123  -0.0776  (2.05)*  120  0.03 
1112311  -0.0923  (2.18)*  120  0.04 
1105112  -0.0395  (2.23)*  120  0.04 
1107112  -0.0836  (2.43)*  120  0.05 
1102211  -0.0813  (2.44)*  120  0.05 
1101141  -0.1221  (2.49)*  120  0.05 
1105621  -0.0727  (2.70)**  120  0.06 
1105321  -0.0968  (3.07)**  120  0.07 
Note: Pooled OLS regression with robust standard errors. Dependent variable is the first difference of the comparative 
price level (ΔPij). Absolute value of t-statistics in parentheses. * significant at 5% level;  
** significant at 1% level. 
 
β-Convergence, EMU, 2001–2005 
Product group  Initial price level, 2001  Observations  R-squared 
1104411  -0.178  (3.22)**  60  0.15 
Note: Pooled OLS regression with robust standard errors. Dependent variable is the first difference of  
the comparative price level (ΔPij). Absolute value of t-statistics in parentheses. * significant at 5% level;  
** significant at 1% level.   218
σ-convergence 
Table d.15 
σ-Convergence after euro introduction 
σ-Convergence after euro introduction, EMU 
Product 
group 
Trend Trend×Euro  Observations  R-squared 
1105611  -0.0021  (2.17)  -0.0019  (2.73)*  11  0.87 
1101115  0.0027  (0.98)  -0.0046  (2.35)*  11  0.48 
1103123  -0.0036  (1.44)  -0.0068  (3.89)**  11  0.89 
1109511  0.0067  (1.83)  -0.0119  (4.57)**  11  0.78 
1101123  0.0041  (2.02)  -0.0128  (8.84)**  11  0.95 
1111112  0.0097  (2.13)  -0.0158  (4.88)**  11  0.8 
1112311  0.0165  (2.70)*  -0.0163  (3.76)**  11  0.64 
1104111  0.0149  (3.85)**  -0.0173  (6.32)**  11  0.84 




ote: Fixed effects regression with robust standard errors. Dependent Variable is the coefficient of variation (CVit). 
bsolute value of t-statistics in parentheses. * significant at 5% level; ** significant at 1% level.  
σ-Convergence after euro introduction, Non-EMU 
Product 
group 
Trend Trend×Euro  Obser ions  vat R-squared 
1103123  0.0330  (3.61)**  -0.0406  (6.28)**  11  0.85 
1105511  0.0139  (3.25)*  -0.0188  (6.21)**  11  0.85 
1103212  0.0035  (0.76)  -0.0093  (2.87)*  11  0.64 




ote: Fixed effects regression with robust standard errors. Dependent Variable is the coefficient of variation (CVit). 
bsolute value of t-statistics in parentheses. * significant at 5% level; ** significant at 1% level.  d.4)  Determinants of the Speed of Convergence 
For the empirical analysis of the evolution of price convergence and its determinants, we 
essentially follow Bergin and Glick (2007). In order to identify the effect of the euro, we 
( a i m  t o )  c o n t r o l  f o r  a l l  o t h e r  p o s s i b l e  d e t e r m i n a n t s  o f  b i l a t e r a l  p r i c e  d i f f e r e n c e s .  I n  
practice, we experiment with a wide range of potential variables, including, for instance, 
l a n g u a g e  b a r r i e r s ,  a n d  a l s o  m o r e  u n c o n v e n t i o n a l  m e a s u r e s  s u c h  a s  union  density 
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where  
untries,     •  i and j denote co
  •  t denotes time  
 •  MSEijt is the mean squared error; the measure of price dispersion between 
country i and j in year t 
 •  ln(dis  ,   t ij) is the log of the distance between the capitals of countries i and j,
 •  EMUij is a dummy that is equal to one if both countries are member of the 
European Monetary Union,  
 •  EUij is a dummy that is equal to one if both countries are member of the EU, 
 •     EMUij×euro is an interaction term that interacts the variable EMU with a binary 
variable that is equal to unity for the years after the Euro introduction and zero 
otherwise,  
 •  ulci denotes the unit labor cost in country i , 
 •  wtr ption basket,   adable is the weight of tradable goods in country i’s consum
 •  exr is th dard e stan  deviation of the monthly exchange rate, 
 •  cou  comprehensive set of country and year dummies and   ntryi and yeart are a
 •  εijt is an iid error term.  
We include the absolute difference in unit labor costs to capture supply side effects on 
price  levels.  The  weight  of  tradables  is  included  to  capture  differences  in  the 
onsumption  basket  in  different  countries.  We  would  expect  that c o u n t r i e s  w i t h  a   c
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31 For another approach to identify determinants of price dispersion, see Crucini, Telmer and Zachariadis 
(2005) or Beck and Weber (2003).   220
s i m i l a r  s h a r e  o f  t r a d a b l e s  i n  t h e i r  c o n s u m p t i o n  b a s k e t  c o n v e r g e  f a s t e r .  V o l a t i l e  
exchange rates make price comparisons more difficult possibly driving a larger wedge 
between price levels. 
W e  i n i t i a l l y  e s t i m a t e  t h e  e q u a t i o n  f o r  a l l  d a t a  i n  t h e  s a m p l e  a nd  then  using  only 
tradables and nontradables prices respectively.  
Table d.16 
Determinants of convergence, all items 
 All  items 
Log Distance  0.053  0.054  0.054  0.053  0.054  0.054 
   (22.09)** (22.73)** (22.73)** (22.34)**  (22.48)**  (22.73)**
EMU12  -0.126  -0.109  -0.108  -0.108  -0.110  -0.108 
   (20.95)** (17.72)** (17.07)** (17.44)**  (17.70)**  (17.07)**
EU    -0.071  -0.071  -0.071  -0.071  -0.071 
     (8.96)**  (8.94)**  (9.02)**  (9.06)**  (   8.94)**
EMU12 × euro      -0.004      -0.004 
       (0.82)      (0.82) 
Unit labor costs        0.000     
         (0.73)     
Weight tradables          0.066   
         ( 1 . 2 3 )    
Exchange rate volatiliy         0 . 175 
         ( 1 . 7 5 )  
Constant  -0.192  -0.142  -0.141  -0.142  -0.146  -0.141 
   (8.52)**  (6.38)**  (6.30)**  (6.31)**  (6.47)**  (6.30)** 
Observations  1683  1683  1683  1666  1683  1683 
R-squared  0.67  0.68  0.68  0.68  0.68  0.68 
N
A
ote: Pooled OLS regression with robust standard errors. Dependent variable is the mean squared error (MSEijt). 
bsolute value of t-statistics in parentheses. * significant at 5% level; ** significant at 1% level. 
 
For the all-items category the signs are as expected, the larger the distance, the higher 
the dispersion of prices. If both countries are member of the EMU or EU, their price 
dispersion is significantly lower. The EMU dummy, however, has not had a significantly 
different effect after 2002. Also neither differences in unit labor cost nor differences in 
t h e  w e i g h t  o f  t r a d a b l e s  i n  t h e  c o n s u m p t i o n  b a s k e t  h a v e  a  s i g n i f icant  effect.  The 
coefficient  on  exchange  rate  volatility  takes  on  the  expected  sign  but  remains 
e insignificant at conv ntional levels. 
For  non-tradables,  the  negative  effect  of  EMU  membership  on  price  dispersion  is 
significantly higher after 2002. The effect increases from 0.08 to 0.092, which is only a 
marginal  effect.  Here,  also  differences  in  unit  labor  cost  significantly  increase  price 
dispersion.  Results  for  regressions  that  include  the  weight  of  tradables  or  bilateral   221
exchange rate volatility as control variables yield insignificant results and, therefore, are 
unreported. 
For tradables, our results show that especially the EU membership dummy has a larger 
effect on price dispersion compared to non-tradable prices. A similarly counterintuitive 
result is observed for distance; the distance effect on prices is higher for tradables than 
for nontradables, perhaps questioning the quality of the underlying data.  
Table d.17 
Determinants of convergence, by tradability 
 Non-Tradables  Tradables 
Log Distance  0.038  0.038  0.038  0.037  0.045  0.047  0.047  0.047 
   (15.94)**  (16.15)**  (16.15)** (15.63)** (23.85)** (25.06)**  (25.06)** (24.92)**
EMU12  -0.090  -0.084  -0.080  -0.082  -0.108  -0.088  -0.090  -0.087 
   (16.03)**  (14.55)**  (13.66)** (14.46)** (20.10)** (16.69)**  (16.55)** (16.36)**
EU    -0.028  -0.028  -0.028    -0.084  -0.084  -0.084 
     (2.86)**  (   2.83)** (2.85)**    (9.68)**  (9.64)**  (9.67)** 
EMU12 × euro      -0.012        0.006   
       (2.57)*        (1.75)   
Unit labor c.        0.001        -0.001 
       ( 2 . 4 4 ) *       ( 1 . 6 3 )  
Constant  -0.116  -0.097  -0.093  -0.096  -0.186  -0.128  -0.130  -0.128 
   (5.34)**  (4.24)**  (4.06)**  (4.15)**  (10.59)** (7.17)**  (7.31)**  (7.17)** 
Observations  1683  1683  1683  1666  1683  1683  1683  1666 




ote: Pooled OLS regression with robust standard errors. Dependent variable is the mean squared error (MSEijt). 
bsolute value of t-statistics in parentheses. * significant at 5% level; ** significant at 1% level.   222
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product-number productname  akw  category  p-group 
1101111  Rice  1  Food and non-alcoholic beverages   
1101112  Other cereals, flour and other cereal products  1  Food and non-alcoholic beverages   
1101113  Bread  1  Food and non-alcoholic beverages  fp 
1101114  Other bakery products  1  Food and non-alcoholic beverages  fp 
1101115  Pasta products  1  Food and non-alcoholic beverages  fp 
1101121  Beef and Veal  1  Food and non-alcoholic beverages  fp 
1101122  Pork  1  Food and non-alcoholic beverages  fp 
1101123  Lamb, mutton and goat  1  Food and non-alcoholic beverages  fp 
1101124  Poultry  1  Food and non-alcoholic beverages  fp 
1101125  Other meats and edible offal  1  Food and non-alcoholic beverages  fp 
1101126  Delicatessen and other meat preparations  1  Food and non-alcoholic beverages  fp 
1101131  Fresh, chilled or frozen fish and seafood  1  Food and non-alcoholic beverages  fp 
1101132  Preserved or processed fish and seafood  1  Food and non-alcoholic beverages  fp 
1101141  Fresh milk  1  Food and non-alcoholic beverages  fp 
1101142  Preserved milk and other milk products  1  Food and non-alcoholic beverages  fp 
1101143  Cheese  1  Food and non-alcoholic beverages  fp 
1101144  Eggs and egg-based products  1  Food and non-alcoholic beverages  fp 
1101151  Butter  1  Food and non-alcoholic beverages  fp 
1101152  Margarine  1  Food and non-alcoholic beverages  fp 
1101153  Other edible oils and fats  1  Food and non-alcoholic beverages  fp 
1101161  Fresh or chilled fruit  1  Food and non-alcoholic beverages  fp 
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1101162  Frozen, preserved or processed fruit and fruit-based products  1  Food and non-alcoholic beverages  fp product-number productname  akw  category  p-group 
1101171  Fresh or chilled vegetables other than potatoes  1  Food and non-alcoholic beverages  fp 
1101172  Fresh or chilled potatoes  1  Food and non-alcoholic beverages  fp 
1101173  Frozen, preserved or processed vegetables and vegetable-based  1  Food and non-alcoholic beverages  fp 
1101181  Sugar  1  Food and non-alcoholic beverages  fn 
1101182  Jams, marmalades and honey  1  Food and non-alcoholic beverages  Fn 
1101183  Confectionery, chocolate and other cocoa preparations  1  Food and non-alcoholic beverages  fn 
1101184  Edible ice, ice cream and sorbet  1  Food and non-alcoholic beverages  fp 
1101191  Food products n.e.c.  1  Food and non-alcoholic beverages   
1101211  Coffee, tea and cocoa  1  Food and non-alcoholic beverages  fn 
1101221  Mineral waters  1  Food and non-alcoholic beverages  fn 
1101222  Soft drinks and concentrates  1  Food and non-alcoholic beverages  fn 
1101223  Fruit and vegetable juices  1  Food and non-alcoholic beverages  fn 
1102111  Spirits  1  Alcoholic beverages, tobacco and narcotics  at 
1102121  Wine  1  Alcoholic beverages, tobacco and narcotics  at 
1102131  Beer  1  Alcoholic beverages, tobacco and narcotics  at 
1102211  Tobacco  1  Alcoholic beverages, tobacco and narcotics  at 
1102311  Narcotics  1  Alcoholic beverages, tobacco and narcotics   
1103111  Clothing materials  1  Clothing and footwear   
1103121  Men's clothing  1  Clothing and footwear   
1103122  Women's clothing  1  Clothing and footwear   
1103123  Children’s and infant’s clothing  1  Clothing and footwear   
1103131  Other articles of clothing and clothing accessories  1  Clothing and footwear   
1103141  Cleaning, repair and hire of clothing  2  Clothing and footwear   
1103211  Men's footwear  1  Clothing and footwear   
1103212  Women's footwear  1  Clothing and footwear   
1103213  Children's and infant's footwear  1  Clothing and footwear   
1103221  Repair and hire of footwear  2  Clothing and footwear   
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1104111  Actual rentals for housing  2  Housing, water, electricity, gas and other fuels   product-number productname  akw  category  p-group 
1104211  Imputed rentals for housing  2  Housing, water, electricity, gas and other fuels   
1104311  Materials for the maintenance and repair of the dwelling  1  Housing, water, electricity, gas and other fuels   
1104321  Services for the maintenance and repair of the dwelling  2  Housing, water, electricity, gas and other fuels   
1104411  Water supply  2  Housing, water, electricity, gas and other fuels   
1104421  Miscellaneous services relating to the dwelling    Housing, water, electricity, gas and other fuels   
1104511  Electricity  2  Housing, water, electricity, gas and other fuels   
1104521  Gas  2  Housing, water, electricity, gas and other fuels   
1104531  Liquid fuels  1  Housing, water, electricity, gas and other fuels   
1104541  Solid fuels  1  Housing, water, electricity, gas and other fuels   
1104551  Heat energy    Housing, water, electricity, gas and other fuels   
1105111 Kitchen  furniture  1  Furnishings, household equipment and   
1105112 Bedroom  furniture  1  Furnishings, household equipment and   
1105113  Living-room and dining-room furniture  1  Furnishings, household equipment and   
1105114  Other furniture and furnishings  1  Furnishings, household equipment and   
1105121  Carpets and other floor coverings  1  Furnishings, household equipment and   
1105131  Repair of furniture, furnishings and floor coverings  2  Furnishings, household equipment and   
1105211 Household  textiles  1  Furnishings, household equipment and   
1105311  Major household appliances whether electric or not  1  Furnishings, household equipment and  ea 
1105321  Small electric household appliances  1  Furnishings, household equipment and  ea 
1105331  Repair of household appliances  2  Furnishings, household equipment and   
1105411  Glassware, tableware and household utensils  1  Furnishings, household equipment and   
1105511  Major tools and equipment  1  Furnishings, household equipment and   
1105521  Small tools and miscellaneous accessories  1  Furnishings, household equipment and   
1105611  Non-durable household goods  1  Furnishings, household equipment and   
1105621 Domestic  services  2  Furnishings, household equipment and   
1105622 Household  services  2  Furnishings, household equipment and   
1106111 Pharmaceutical  products  1  Health   
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1106121  Other medical products  1  Health   product-number productname  akw  category  p-group 
1106131  Therapeutical appliances and equipment  1  Health   
1106211 Medical  Services  2  Health   
1106221  Services of dentists  2  Health   
1106231 Paramedical  services  2  Health   
1106311 Hospital  services  2  Health   
1107111  Motor cars with diesel engine  1  Transport   
1107112  Motor cars with petrol engine of cubic capacity of less than 1200cc  1  Transport   
1107113  Motor cars with petrol engine of cubic capacity of 1200cc to 1699cc 1  Transport   
1107114  Motor cars with petrol engine of cubic capacity of 1700cc to 2999cc 1  Transport   
1107115  Motor cars with petrol engine of cubic capacity of 3000cc and over  1  Transport   
1107121 Motor  cycles  1  Transport   
1107131 Bicycles  1  Transport   
1107141  Animal drawn vehicles    Transport   
1107211  Spare parts and accessories for personal transport equipment  1  Transport   
1107221  Fuels and lubricants for personal transport equipment  1  Transport   
1107231  Maintenance and repair of personal transport equipment  2  Transport   
1107241  Other services in respect of personal transport equipment  2  Transport   
1107311  Passenger transport by railway  2  Transport   
1107321  Passenger transport by road  2  Transport   
1107331  Passenger transport by air  2  Transport   
1107341  Passenger transport by sea and inland waterway  2  Transport   
1107351  Combined passenger transport    Transport   
1107361  Other purchased transport services  2  Transport   
1108111 Postal  services  2  Communication   
1108211  Telephone and telefax equipment  1  Communication  ea 
1108311  Telephone and telefax services  2  Communication   
1109111  Equipment for the reception, recording and reproduction of sound  1  Recreation and culture  ea 
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1109121  Photographic and cinematographic equipment and optical  1  Recreation and culture  ea product-number productname  akw  category  p-group 
1109131  Information processing equipment  1  Recreation and culture  ea 
1109141  Pre-recorded recording media  1  Recreation and culture   
1109142  Unrecorded recording media  1  Recreation and culture   
1109151  Repair of audio-visual, photographic and information processing  2  Recreation and culture   
1109211  Major durables for outdoor recreation  1  Recreation and culture   
1109221  Musical instruments and major durables for indoor recreation  1  Recreation and culture   
1109231  Maintenance and repair of other major durables for recreation and  2  Recreation and culture   
1109311  Games, toys and hobbies  1  Recreation and culture   
1109321  Equipment for sport, camping and open-air recreation  1  Recreation and culture   
1109331  Gardens, plants and flowers  1  Recreation and culture   
1109341  Pets and related products  1  Recreation and culture   
1109351  Veterinary and other services for pets  2  Recreation and culture   
1109411  Recreational and sporting services  2  Recreation and culture   
1109421  Photographic services  2  Recreation and culture   
1109422 Other  cultural  services  2  Recreation and culture   
1109431  Games of chance    Recreation and culture   
1109511  Books  2  Recreation and culture   
1109521  Newspapers and periodicals  2  Recreation and culture   
1109531  Miscellaneous printed matter, stationery and drawing materials  1  Recreation and culture   
1109611  Package holidays    Recreation and culture   
1110111  Pre-primary and primary education    Education   
1110211 Secondary  education    Education   
1110311 Post-secondary  education    Education   
1110411 Tertiary  education    Education   
1110511  Education not definable by level    Education   
1111111  Restaurant services whatever the type of establishment 2  Restaurants  and  hotels   
1111112  Pubs, bars, cafés, tea rooms and the like  2  Restaurants and hotels   
  228
1111121 Canteens  2  Restaurants  and  hotels     229
product-number productname  akw  category  p-group 
1111211 Accommodation  services 2  Restaurants  and  hotels   
1112111  Hairdressing salons and personal grooming establishments  2  Miscellaneous goods and services   
1112121  Electric appliances for personal care  1  Miscellaneous goods and services   
1112131  Other appliances, articles and products for personal care  1  Miscellaneous goods and services   
1112211  Prostitution    Miscellaneous goods and services   
1112311  Jewellery, clocks and watches  1  Miscellaneous goods and services   
1112321  Other personal effects  1  Miscellaneous goods and services   
1112411  Social protection    Miscellaneous goods and services   
1112511  Insurance    Miscellaneous goods and services   
1112611  FISIM    Miscellaneous goods and services   
1112621  Other financial services n.e.c.    Miscellaneous goods and services   
1112711 Other  services  n.e.c.    Miscellaneous goods and services   
1113111  Net purchases abroad    Net purchases abroad   
Notes: Product groups with akw>0 are included in Allington, Kattuman and Waldmann (2005). ‘1’ denotes that the product is tradable, ‘2’ denotes classification as nontradable.   230
A differences-in-differences approach 
While most studies find little effect of the euro on prices, there is one study that reports 
a positive effect of the common currency on price convergence, Allington, Kattuman and 
Waldmann (2005). In his comprehensive survey of the literature, Baldwin (2006) argues 
that this “is the best paper in the field to date, in my opinion”. Since we use a basically 
similar data set, we aim to replicate their results. 
Following Allington, Kattuman and Waldmann (2005), we have performed a differences-
in-differences  analysis  of  the  price  effects  of  the  euro.  More  specifically,  we  have 
explored regressions of the form: 
CVg,p,t = α + β1 ·EMU + β2 ·post01 + β3 ·EMU × post01  
                  + γ1  + γ2  τ × EMU + γ3 τ × post01 +γ4 · τ ×·EMU × post01  
                  + Σk δk  Γg,t,k  + Σj ηj· Θj + eg,p,t 
The following tables report the set of results. It turns out that Allington, Kattuman and 
Waldmann’s (2005) findings are not robust. Our benchmark differences-in-differences 
specification suggests that price dispersion within EMU is on average significantly lower 
t h a n  f o r  o t h e r  E u r o p e a n  c o u n t r i e s  a n d  h a s  g e n e r a l l y  f a l l e n  a f t e r  the  euro  cash 
changeover. However, dispersion has fallen for the full sample so that no separate effect 
of euro notes and coins on prices is identifiable. Extending the regression specification 
by including additional control variables leaves the basic result unaffected, especially 
since the coefficients on the various treatment effects introduced by Allington, Kattuman 
and Waldmann (2005) take on different signs. A more detailed discussion of the results 
is provided in Lein and Nitsch (2008). 
Table d.A.2 
Benchmark DiD (EMU12/EU15 plus 3) 














-0   .007**
(0.002) 






     
# products  224  147  129 
# obs.  44352  29106  25542 
Adj. R2  0.64  0.63  0.62 
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Table d.A.3 
Does specification matter? 
  Be k  nchmar Ad ls  d contro A s  dd trend




-   0.017**
(0.004) 
























Trend      -0.0007 
(0.0006) 
Trend × EMU12      -0.0009 
(0.0008) 
Trend × EMU12 × 
Post2001 
    -0.0015* 
(0.0007) 
     
# products  129  129  129 
# obs.  25542  25542  25542 
Adj. R2  0.62  0.63  0.63 
 
 
 